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z^t^n RECOMMENDATIONS. 



A-om the Jan, JVb. for 1828 of the Jouric al or Educatiov. 

^< A careful examinKtion of this valuable work wHI show tliat ita author hai 

«o *ipiIod it, a> all books for school use ought to bo compiled, from the results 

of 'ictnal experiment and observHtion in the school-ruom. It is entirely a 

pn- ctical work^ combiainf the merits of Coiburn's system wilh copious practica 

on the slate. 

k * - Two circumstances enhance very much the value of this book. It is ver^ 

^^ CO riprehensive, containing twice the usual quantity of matter in works of this 

^ da is; while, by judicious attention to arr(w^cmcnt and printing, it is rAi>- 

^s ^ de' ed, perhaps, Uie cheapest Ujok in this deiinrtmunt of education. The brief 

J^ syr tom of Bnok-Keepini^, attache<l to tiie Arithmetic, will be a valuable aid to 

.^_ m<' re complete inittruction in common schools, to which the work is, in other 

"^ respects, so peculiarly adapted. 

''There are several very valuable peculiarities in this work, for which w<s 
^' ca molj in a notice, find sufficient space. We would recommend a careful e»> 
4VX an-tnation of the book to all teachers who ave desirous of combining good 
^ tb ory with copious and rigid practice." 

(J^ .1 . ■ ■■' 

* Vrom the Report of the School-Committek of Providence. 

V^ ' * The books at present used m the schnol;! nre, in the opinion of your Coin- 

er lUvtoe, ai toilet her above the rans^o of tlui\i:;)it of llie inipilA. Work^t of a nar- 
^"^ nitive cbara'^tor would be bettor uiidorHtood, would be more interacting, and 
wi uld, of course, teach the pupil to rc:td with more taste and jutlgnjcnt. Tha 
hoi who poron, in utter di*«gust, ovor the book which h" re<vl.4 in Prhools, will 
ha lien home to read with uviditv hii* stiiryhook. Tho .true wisdom would 
th n be, to intr mIucc the story-book into school, and thus render his place of 
ed ication thn olace of hi^ anHi«<(*nif:it. 

■ * Nevcrt.hcW'ss, as thin subjrct is one in which time and judi^meiit are neces- 
sa y for a Bcleclion, aiVd as a r,hiiii::o of this H(»rt, thr(jii;di iill t!u) »««4iool8, would 
bo productive of comiitUjrablo a Iditiiviitl o\|»f n :<», yoJir (loriiiiilteo would 
r».omniund that no chjuigo, at pri*!4('iii, lif mado in book?*, oxct'i»tin^ only ths 
A) ithmtitic. If a schmd, hy way ot'cxp rimt>nt, iic cMalilislK-d on the inonit> 
rial plan, v»rioua ffcluM»l-lK>oks c-in be irjfd lh»'ro, a!ifl, n\\vx a fair op|M)rtunit> 
of testing the morilM of several, tliose can be s('ie»:ti>d which scorn IkmI adapted 
to accomplish thn purpom^s of edu'-ation. Vour Committee art", howevor, of 
Ofiiiion, 'hnt iv wauld be expf^lieiit to inlroiiK^o the systoni of Arithmetic 
pebli^hod by Mr. Smith [H«<hsf><|i)ciitly adoptoij into all t!io Public Urammu 
6i Uoo's , and. aUo, that all ihp pcholnr!* in arithmutlc be taujht by classes, and 
«st imiividually, as la now the prevalent mode." 

The abov« Report was signed by tho following named gentlemen:—* 

Rev. F. Waylanii, Jr., I). D., Pre*. Brown Univ.f (Chairman.) 
Xlev. Thomas T. Waterman. 
William T. (ihinnell, Esq. 

Daled AprU U, 1828. 



This work is recommendod by t!ie State Commissionen o# 
Tennont to be adoptt^d throtighout that state. It is likewiM 
fiitroducod into the public and private schooln of Flartford, Conn., 
kf the concutrence both of cointnitteef and teachers, and ui 
fike aianner in rariov otlier places. 



ADVERTISEMENT TO THE KEY 

'WHICH ACCOMPANIES THIS ARITHMETIC. 



** The utility, and even necessity, of a work of this description, wM 
scarcely be questioned by those who have had any experience in 
teaching Arithmetic. Most young persons, after having been per^ 
suaded, again and again, to review a long arithmetical process, feel, or 
affect to feel, certain that they have performed it correctly, aIthou|;h 
the result, by the book, is erroneous. They then apply to their in- 
structor ; and, unless he points out their mistake, or performs the opera- 
tion for them, they become discouraged, think it useless 'to try' longc, 
and the foundation for a habit of idleness is thus imperceptibly eslab- 
lished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instructor to devote the time necessary to 
overlook or perform a very simple, much more a complex, question 
in Arithmetic. This is at once obvi tted by having at hand a Key, to 
which reference can be easily and speedily made. The lime of the 
teacher will thus be saved, and the pupil will not have his ardor damped 
oy being told that * his sum is wrong/ without learning where or how. 

" This work is not designed for, and can scarcely become, a help to 
laziness: its object is to lighten the burden of teachers, and facilitate 
the progress of scholars. To promote both of these important purposes 
h is now presented to the public. 
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PREFACE 

TO THE THIRD EDITION. 



Wheit a new wotk is ofTered to the public, especially on a subject 

gtounding wiih treutises like this, the inquiry is very natiiraliy mnde. 
Does this work contain any thins new?" "Are there not a hnndreo 
oHliers as pood as this?" To tht? first inquiry it is repluid, that mere ore 
many tliinizs whicii are believed to he new ; and, as to tiie secimd, a can- 
A d pulilic, nf\er :i careful examination of its c- ntentsi, and not till then, U 
is hoped, niusl decide. Another inquiry may still be made : " Is this edi- 
W jn diirereni from llie preceding? '* The answer is, Yes, in many respects. 
1 he prexCHt edition prufessps to t)e strictly on the Festal o/./.ian, or induc- 
tive, plan of teachiui;. This, however, is not chiimod as a novelty. In 
tl is respect, it resembles nj.iny other systems. The novelty of this work 
VI ill be found to consist in ndherini; more closely to the true spirit uf the 
f 3staloZ'/ian plan ; consequently, in diflering from other systems, ii dlffera 
I 8s from tlie Pestalozzian. Tliis similarity will now be shown. 

1. The Pestalozzian professes to unite a complete system of 
Slental with Written Arithmetic. So does this. 

2. That rejects no rules, but simply illustrates them bj men- 
tal questions. So does this. 

3. That commences with examples for children as simple as 
f lis, is as extensive, and ends witJi questions adapted to minds 
as mature. 

Here it mtiy be asked, " In what respect, then, is this different firom 
flaat ? " To this question it is answered, In the execution of our eonv* 
a ion plah. 

The folloHMng are a few of the prominent cliaracteristica of this work, ia 
which it is thought to diHer from all others. 

1. The interro(rative system is generally adopted throughoat 
this work. 

2. The common rales of Arithmetic are exhibited so as to cor 
tespond with the occurrences in actual business. Under this 
1 ead is reckoned the application of Ratio to practical purposes, 
yeliotcshipj CkAi, 

8. There is a constant recapitulation of the subject attended 
|0| styled " Qutistions on the foregoing." 

4. The mode of giving the individual results without points, 
then the aggregate of these results, with points, for an answer 
\ty which the relative value of the whole is determined, thiw 
Inmishing a complete test of the knowledge of the pupi.. Ihii 
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IB .a characteristto difference between Uiii and the fonnef 
editions. 

5. A new rule for calculating interest for days with months. 

6. The mode of introducing and conducting the subject of 
Proportion. 

7. The adoption of the Federal Coin, to the exclusion of Stoff 
linff Money, except by itself. 

S. The Arithiiieticnl Tables are practically illustrated, preT»* 
ously and 8ub8equently to their insertion. 

9. As this mode of teaching recognizes no authority but thai 
of reason, it was found necessary to illustrate the rule for the 
extraction of the Cube Ruot, by means of blocks, which accom 
pany this work. 

These are soiiie of the predominant traits of this work. Otliers miphl 
be mentioned, bnt, by tlie examination of these, the reader will l)eqaaJih«)4 
10 decide on their comparative viiiiie. 

As, in ttiis worit, the common rules of Arithmetic are retai'ied, perhaps 
the reader is ready to propose a questinn fretpiently of^ked, *' What is tho 
Qse of so many riileM."^ '' VVIiy n(»t prtisrrilie them ? ' 'I'lie reader mual 
nere be reminded, tliat these rules are tauiitit differently, in thi^ s^Veni, 
from the common methtid. 1'lie pupil is first to satisfy liimself of tlie truth 
of sevenii distinct nuitheniatiral principles. 'J'hese deduciions, or truths, 
are then i;eneraP/ed ; tliat is, hrit-dy summed in tlie form of a rule, w^.i^^b, 
for convenience' sdiie, is named. Is there siny impropriety in this? On 
the contrary, is there not a preat convenience in it? ^htiiild the pupil be 
lef\ to form his own rules, ir is more than prohahle he niiplit mistake the most 
concise and pnirtiral (uie. iU'suies, diHerent niindf* view tl)iii{;s dilferenl- 
ly, and draw difierent conclusions. Is there no Iwnefit, then, in hrlping 
the pupil to the most concise and practical method of solving the various 
proliienis incident to a business life ' 

Some have even pone so far as to condemn the Rule of Three, or Propofr- 
tjon, and almost all the successive rules prowins out of it. With niore 
reason, they mi uht con(jenin I-ionjr |)ivisi()n,and even fhort Division; and 
In fact, all the cummon and fundiimeiital rules of Arithmetic, except Add^ 
tion ; for these may all be traced ti> thai. I'he only ipiestion, then, is. '<Ti 
what extent shall we po?" To this it is rep''ed,' As far as convrnieno' 
requires As the Uule of Three is jiiMiertlly taught, it must be confessedi, 
tliat almost any thin<! else, pntvided the mind of the nu|»il he exercised, 
would be a goud substitute. But when tjiueht as it should be, and the 
scholar is led on in the same train of thought that oriifinated the rule, an/I 
thus etiecttially made to see, that it is simply a convenient method of av> 
living at the result* of both Multiplication and Division combined, its ne- 
cessity may be advocated wi'!< as much reason as any fiindamenlal rule. 
As taught in tliis work, it actually saves more figures than r^hort, compar- 
ed with Long Division. Here, then, on the ground of convenience, it 
would be reasonable to infer, that its retention was more necessary than 
either. But, waiving its utility in this respect, them is nnother view to bO 
taken of this subject, and that not the least in importance, viz. the ideas 
of beauty arising from viewing the harmonious relations of numbers. 
Hera is a delightful field for an Imiuisitive niind. It here imbibes truths 
u lasting as life. When the ntility and convenience of ihis rul6 are once 
conceded, all the other rules growing out of this will demand a plac«, and 
Jot the same reawn. 

It may, pethaps, be asked by many, " Why not take the principle with- 
out tJie name ? ** 1*o this it is again replied. Convenience forbids. 1'hs 
name, the pnpll will see. is only an aggregate term, given to a process iin* 
bodying sereral distinct principles. . And is then no convenience in this i 
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^ISM\ the pupil, when in actual busInMs. be oMfged to call off Ma hiImI 
Aroni all otJier pureufu*, to tnijce a tiain or deduciiona arising from abatraet 
reasoning, wtien tihi atieniioQ is most needed on otiier subjects? With as 
murii prfitirieVy tile nHui« of eaptniu may be. dispensed with ; for, altlumgL 
Uie general, by uiereiy -summoning his captain, niny sitUHum 100 niea, 
•till he might mil on enrh separately, although not quite so c invenieiitly. 
With tbe^ reniarks, ttie stih^«^rt wlu be dianiissed, nwrely adding^ by waf 
of request, tiiat tlje readttr will defer Ins decision till lie bus e^ aiuined the 
doctrine of Pro|K)rti(»ti. FelluwKliip, Ace, as taught in this work. 

The ArrsfVDix contains many usef^il rules, although a l(novv';'dge af 
these is notabKoluteiy estseiitial un the more comnmn pur|M)sea of liie. Vu 
der this head are reckoned Alligatiun, Roots, Progres^iion, PeriMUtatioa, 
Annuities, 4cc. The propriety of scholftrs becmiiing acquainted, soma 
unie or other, with thoMe rules, has long since been settled ; the iMily '\ha»* 
tion is, with regard to the ex|iediency of introducing them into our AJtb- 
metics, and not reserving them, for our Algebras. In r^pty to this, tl^ 
Writer would ask, whether it can be snpfKised, the developement of these 
truths, by figures, will invigorate, strengthen, and expand tbe nnnd tCM 
than by letter?. Is not a more extensive .vnowledge of the p( wer of fig- 
ores desirable, aside fruin tbt* itiiproveikient of tlie mind, and the practical 
utility which tliese ruieH atford ? Benides, there always will, in souie nook 
or other, spring up some poor boy of liiatbematical genius,' who will be de- 
airoua of extending bis restearriies to more abstruse subjects. Musit he, aa 
well as all others, be tuxi'd with an additional expense to procure a system, 
containing tne same principles, only for the sake of diccoveriug them by 
•letters ? 

Position, perhaps, may be said to be entirely useless. The same may be 
aaid of the dortrine of Equations by Algebra. If the former be txtught rar 
tionally what great superiority can be claimed for the one over the other? 
Is it not obvious, then, that .t is as beneficial to the pupil to discipline his 
mind by tbe acquisition of useful and practical knowledge, wbich may be 
in the possession. of almost every learner, as to reserve this interesting 
portion of Mathematics for a favored few, and, in the mean time, to divert 
Che attention of tbe pupil to less useful subjects? 

The blocks, iUiistniiive of tbe rule for the Cube Root, will satisfactorily 
account for many results in other rules ; as, for instance, in Decimal^, 
Mensuration, &,c. ; wliicli the pupil, by any other means, might fail to per- 
ceive. By observing theiie, he will see tlie reas<»n ^l.y his product, ba 
decimals, should be less tlian either factor; as, for instance, why the solid 
contents of a half an inch cube should be less than half as much as an 
Inch culie. In this case, tbe factors are each half an inch, but the solid 
contents are much less than half a soLd inch. 

In this work, tbe author has endeavored to make avery part conform to 
this maxim, vix. that names 9ho<;ld ruccbeo ideas. This method of 
communicating knowledge is diametrically opjiosed to that which obtain*, 
in many places, at the present day. I'be former, by first giving ideas, al- 
lures the pupil Into a luminous comprehension of the subject, while the 
latter aslouiids him, at first, with a poin|Kms name, to which ha seldom a^ 
fixes any definite ideas, and it is exceedingly problematical whether ha 
ever will. In cidition to this is the fact, that, by the laKt-mentioned meth- 
od, when tbe name is given and the process shown, not a sini;'e reason pf 
any operation is adduced ; but the pnpil is dogmatically told lie must pro- 
ceed thus and so, and he will come out so and so. This mode of teach- 
ing is very much as if a merchant of this city should direct his clerk, 
witiiout intrusting him with any business, first to go tq .South Boston, then 
to the' state-house, aAerwards to the market, and then to return, leav!«g 
him to surmise, if he can, the cause of all this peregrination • Many ara 
fools enough to take this jaunt pleasantly ; otliers are restitf, and some 
fractioua. This sentiment is fully sustained by an article in Miss Edge- 
worth's works, from which the following extract ia made : '* A chila'a 
tming stupidity, in learning aritlimeUc, may, perJiapa, be a proof of Ift- 
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Mllgenco and good mbm. Tt la easy to make a boy, wbo doea not reaaaA. 
fapeat, by rote, any leehnierJ rulea, which a common writing master, wIlB 
magisterial solemnity, may lay di>wn for liim ; but a child who reasons will 
not be thus easily managed ; he stops, frowns, hesitmes. questions his maa- 
ter, is wretched and refractory, mitii he can discover wAy he is to proceed 
la such an« such a manner ; he is not content with seeing his preceptor 
malce figuros and lines on the slate, and (lerform wondrous operations witli 
Uie self-complacent dexterity of a conjurer; he is not content to be led to 
the treasurt'P of science blindfold ; he would tear the bandage from lii« 
eyes, that he might know the way to them again." 

In cuMftrcmtiun of the preceding remarks, and as Ailly expreasire of the 
autiior's viewH on thi« subject, the following quotation is taken from Uie 
preface tu Fsstalo/.zi's system. 

" The Pe! talozzian plan of teaching AaiTHMBTic, as one of the great 
branches uf the mat.'ieniatir.s, when ronimunicated to ciiildren upon the 
principlefl di^niled in the followiiig pages, needs not f*tat a comparison 
with her m< re favored sister, obometrv, either in precision of ideas, in 
ciearneM an 1 certiiinty of deutnnstrdtion, hi practical utility, or in the sub- 
lime deductions uf the most iniereisting truths. 

" In the regular order of inistruction, aritlime.ic^oirght to take precedence 
ef geometr) , as it has a more iunuediate connection with it than some are 
willing to admit. It i.s the science which the mind makefl use uf in meas- 
uring all things that are cdpable of auguientaticiit or diiMinutiun ; and, 
when ratiuually taught, atfurds to the yoiithful mind the most advantaf*- 
yus exercise of its reasoning 4)0 wers, and that ^or which the huntan iutsl* 
v)ct becomes early ripe, while the more advanced parts of it may try the 
energies of the most vigorous and matured undentanding." 

TII£ AurnoA 
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SUGGESTIONS TO TEACHERS 

OK THE HETiiDD OF USING THIS WORK. 



Por a eourae of Mrntal ArltTimetic, adaptnd t<i the capacities ofrery joxmg 

Eptlfl, they may Uikc the Mciiiiil Kx(r(i«<i'fi in cur h rule, aa fur as the first 
latnpld for th<> Shitc. 1'tiiH (M<ur^e is nut iriuunt tu incriHio any of theezcrcuQt 
styled *' Q^ueaUimj un Uitfurfironi^y 

This courHij cnihrnrfH th« whole of the first 27paffes, to<;cther with the A/ith> 
meticai Tuliloa, oxtiMKliii^ to the Ajijn'ii<!is. 'I'Ik.' i!»'<e!«siiy of iiiiprt'siHinj! these 
Tables on the miiuli^ oCiuijmIs ut im "urly ii^c in siitrH-ictiilv olivious. VVhon the 
pupil is pt'rfi'Ci iji:isi»-r ot'Un-* course, ii"» will, iimxi profumly, be the ''aac al\of 
one or two reviews, tilt' tiMn-hor wilt timi no diMit'iilty in making him uadoi^ 
It&nd tho OpcraiioiiD liy Shttu. Iii> amy th<;n take the whole iu course. 

In every sc'ool, it would !><; well tui^^lltutr rhi<i!i('!i; and as there are seldom 
any ansiwcrit ^ivun tu th«« iMi-niiil fiUfsiioiiH, the pupils may he allowed to read 
in thoir turiiH tho (}Ui>Ntioiis luitv the book ; tliun giving ilie teacher no further 
trou))lc than occat^ioniil roniM-tionH. I\v tliiit. thu ri'ndcr will jierccive, that tl^ 
work may bn uctid to udMiiituj^f in monitoriul tichooU, as the former editions 
have been. In laj's^e flrlitiulH, tiicsn rurrcctio:)!* may In made by an advanced 
scliolar, instead of the tc:i(*li(>r. VVheiM>v(>r an udvancod scholar takes up the 
book with a view of jirotiiins from it, h<> hIxuiM omit nuthing w he progresses. 
Iittt make it his pnu-tico tMciiixlify himself tuuonwer any <]ue8tioii| in the mental 
•zercisos, rules, or r<>si>octiii^ the reason of the o|M)rtttions. 

Tcarhors will find it to be a iispfiil occupation for their scholar*, to ass^ 
them a morning Icitson, tu ho recited no Ho«m ns ihoy come into school. With 
Uttle exertion on the part of toachern, ptipih in this way may he made assiduous 
and ambitious, very much to their ailvantago, end to the credit of their 
teachers. 

Tho mental qiiestion<<, under the head of" Qnestiana on thefintfomgy** wlll^ 
Intelligently answered, furnish to committees an admirable test of tlw pupil's 
knowledge of this subject. 

The Appendix is designed for those who hare time and opportunitj to d«TO(e 
to the study of the more abstruse parts of Mathematics. 

Jfbte^-^hef* tome may mistake the oh^^ct of the figures annexed to the qufl^ 
tiona, it taav nere l>e remarked, that these h^.ires ar^ seiiarate answurs, left 
withcvt s^i>i;'"'ng any vuiiiettithcm, rvocrving this particular for the discretioa 
•t'the popii, w^nich he niut<t necessarily exe'oise, in order to obtain the answit 
which follows, that ueuig the aggre^te at the whole. 

The abov^ L'lreetions are rho«« which seem the best to the author ; but M 
e%ery intelligent teacher has a wav of his own, wbicb, though not intrinsically 
the best, is, perhaps, the best foe ^m, »he subject as respeetAiJIj ■ubmitttli l» 
Uf ewo choice. 
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ARITHMETIC. 



ADDITION. 



IT !•• 1. How many little finj^ers have you on your right 
hand ? How many on yc. r left ? How man^ on botli ? 

2. How many eyes have you ? 

3. If you have two apples in one licnd, and one in the 
other, how many have you hi both ? How many are two 
and one, then, put tog'etlicr ? 

4. How many do your ears and eyes make, counted to- 
gether ? 

5. If you have two nuts in one hand, and two in the other, 
tow many have you in botli ? How many do two and two 
make, put together ? 

6. If you have three pins in one hand, and James puts 
anotncr in, how many will you have in your hand ? How 
many are three and one tlien ? 

7. If you have three pins in one hand, and James puts 
two more in, how many will you have in your hand ? How 
many are three and two thou ? 

8. If you have four apples in one pocket, and two in the 
Other, ho^"* many will you nave in both ? How many are 
four and two t*^cn ? 

9. Thomas has four certs, and William has three ; how 
many have they both together r How many are four and 
\hree then ? 

10. You hove five pins in one hand, and tliree in the 

ail I II I I ■■ II I II 

* The queitions in V I and TT [I are intended for vei^ yoang ehildrea. Oldor 
fvnils taay omit ttaeee. But tlie two remaining secUone, aad the four taibUe, 
vill 6kim an attentire peruMM 

1 
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t ARITHMETIC 

otiior ; hoT9 many have you in both ? How manr are fiT» 
and three then ? 

1 1 . You [lave four nuts in one hand, and four in the other ; 
how many have you in both ? How many aie four and four 
then? 

12. Tf you count the nnvrem and thuiiib on one hand, and 
only the fing-ers on the otJier, how nuDT will they make ? 
How many are (\\<i and four then ? 

13. How many fingers and tiiumbs have you on both hands? 

14. James has five raarWes, a'^'l Thomas five ; how many 
aavo they botli ? Hew many are live and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the otlier four ? How many are six 
and four then ? 

16. If you have eij^ht pms on one sleeve, and two on the 
other, how many will you have on botli ? How maiiy are 
night an(! two then i 

17. How many lejifs have two cats and a bird ? 

18. If I should oive you six cents, and you should find 
five, how many would you have then ? How many are six . 
and five Uien ? 

19. If you count all your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear 
For two c(ints, how many cents will pay for botli ? IIow 
many are ten and two then.' 

2J. How much money would you have, if your father 
should give you seven centi*, and your brother six ? How 
many are seven an'l six then ? 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in botli ? How many are 
seven and seven then • 

23. A man bouglit a chair for three dollars, and a looking- 
glass for twelve; how much did he give for both? How. 
many are tliree and twelve then ? 

24. You give thirteen cents for a spelling-book, and three 
"or an inkstand ; how much do they come to ? How many 
4re tliirteen and three ' 

25. Count one hundred. 

One 1 Six . . , fl 

Two 2 Seven ..7 

Three 3 Eight 8 

Four 4 Nine U 

i^irt ....S Ten 10 



AODlTiON 'I'ABLiS. 



j^Ieven. 11 

Twehs. 12 

Thirteen Vi 

Fourteen 14 

Fifteen 15 

Sixteen r 16 

Seventeen 17 

EigJiteen , ... 18 

Nineteen ID 

Twenty 20 

Twenty-one .21 

Twentv-two 22 

Twenty-three 2;i 

Twenty- four 24 



Twenty-five ....... ^ • 2.'* 

Twenty-six 26 

Twenty -seven ...*... '27. 

Twenty-eitrht 28 

l^wenty-nine 29 

Tliirty 30 

Thii ty-one, &c 31 

Forty 40 

Fifty 50 

Sixty 60 

Seventy 70 

Eighty 80 

Ninety 90 

One hundred 100 



JVtft*^ Tho pupil is to recite the aliove, witli tli« written numbers corered 
yver. The answers to thf; followiiij; qun.'<tio:i9 are tcrho vivcn hy writing tlieui 
iown on the sluto at recitation, to teat the |)upil''8 kuovvieiige of num'jois from 
one to one liuixiruil. 

26. Write down in proper figures, Four; Seven; Eight; 
Twelve; Eighteen; Twenty-t^vo ; Thirty-two; Forty-five; 
Forty-nine ; Fifty -six ; Fifty-nine ; Sixty-tiiroe ; Seventy-five ; 
Kighty-seven ; Ninety-two; Ninety-seven; Ninety-nine. 

§7. James lias seventy-tight cjjiits, and Rwfus eighty- 
seven cents ; which iias the must ? 

28. Thomas has fifty-nine doUars, and William sixty-nine ; 
which has the most? Which is the mo.^t, eighty-nine,, of. 
4inety-nine ? Forty-seven, or seventy-four ?. 

29. Repeat tlie 
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QuestioTts on the Tahle, 

SO. How many are 2 and 5? 2 and 7? 2 and 10? 9 ani 
B? 3 and 3? 3a,id9? 3 and 12? 4 and 2? 4 and 6? 4 
mid? 4 and 10? 4 and 12? 5 and 3? 5 and 5? 5and9r 



' X 

::y: . ;m ": •. 
m^'^AL EXERCISES. . . . |^ 

5 tfiid U? 6^d4? 6 and 7? '^ and 10? 6 and 1^? 7 f ^i 
2? -7 and 4f '' T and 70- '7^and 9? 7iind 1»? 8 and 2f K 
and 5? 8 and'7? 8a}id9> '8 and 10? 8 and 12? 9^6?^, 
9 and 9? 9 and 12? 10 and 3? 10 and 4? 10»nd6? 10 
and 8? 10 and 11? 10aj^l2? 11 and 3? 11 and 5? 11 
and 6? 11 and 9? 11 and 12? 12 and 3? 12 and 6? 13 
and 9? 12 and 12? 

Abl«. The design of tile fbregohif and fitnoWteg qnestioiu !■ to prevent th« 
■eholar from restineiatisficd with laying. hU tabJa merelv by role, wUeh fre- 
quently homMne.' Fori if be eoa. MlIa^ ne wifl say it, vdthoiK making a tingle 

additio^iajoismind. « .. 

Sl.Vou borrow 12 doHan at 6ne time, and 2 at another; 
how innch have you borro3f ed in all ? How many are 12 . 
and 2? ' 

32. Wilham hajs 11 cents, and James 11 ; how many dc. 
they both have ? - How many are 11 and 11 ? 

33. A man bought a cart fyr 13 dollars, and a plough fi)b 
7 dollars ; how much 'did he pay for botii r How many arcr 
13 and 7? 

34. A man bought 10 bdahelsof rye for 15 dollais, (i 
bushels of apples tor 6 dollars ; how much did he pay for 
both ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
tod 3 in his right hand ; how many has he in all? How 
Viainr are 4, 6 and 3 ? 

3o. P^ter gave to his companions apples as follows ; to 
Junes 7, to Henry 9, to William 10 ; how many did he ^ve 
away ? How many are 7, 9 and 10? ' ''' 

37. Rttfus has 12 cents, James 12, and Thomas 2 ; if Ro- 
HiB and James should' give Thomas all their cents, how many 
would Thomasr have ? How madV ate 12, 12 and 2? 

98. Total firive 16 cents for a knife, 4 cfents for an inkstand, 
and 5 ibr a lead pendl \ how macfa will all of them pome to ? 
How many a^e 16, 4 and 5 ? , 

39. Votfr brother William gave you I9ccntd, your brother 
/<AnlO, aiid>oUrcottsitt2; how manv did you h^ye given , 
you in all ? How many are 19, IO,t ana 2 ? ' , 

40. How many are 6 tsAA? 16and4? 26and,4?^.. 
aBd4? 46and4? 56and4? Mand4? 76and4f S6and , 
4? 96 and 4? lOitndii? 20aiid5? 40and5? 70 and 5? 
80 and 5? 6 and 10? 6rand40^ 6 and 70? 7 and 3? 17 . 
and 3? 37 and 3? 57 and 3? 77 and 3 ? 97 and 3? 5 and ; 
5?5andia? 5andl5? SanddO? 25 and 5? 30 and 5? 
45 Mid 5? 60 and 5? 75 sad 5? 95 and 5? 8 and 4? 18 



• AIUTHMETIC. 

Aid 4? 28 and 4? 38 and 4? 48 and 4 ? 58 and 4 ? 68 and 
4? 78and4? 88and4? 9Band4? 9and3? 19ana8? 
S9and3? 49aiid3? 79and3? 89and3? 6aa45r 6and 
15? 6aDd25? 6andd5? 6and45? 6aade5? 6and85? 
6 and 95? 



SUBTRACTIOIC. 

^ U* h If you Bhoold loee one finger ftom one hand* 
how many would you have left on that hand ? How many 
axe 4 less one ?• Why ? . Jhia. Beoaoie 1 and 3 are 4. 

Q, If yoii have 5 cents, iand give away 2, how many will 
you have left ? How many are 5 less 2 then ? Why ? 

3. If you shut hoth your little fingers, and leave the other 
fingers open, how many will oe . open ? How many are 8 
less 2? Whv? 

4 If ypu have 8 cents, and lose 3, how many will yon 
ha^ve left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a hox, and take out 4. how many 
will be left in the box ? How many are 9 lesa 4, or 4 from 
9? Why? 

6. You borrow 8 pms^ and pay 4 ; how manv do you stiQ 
owe ? How many are 4 from 9 then ? Why f 

7. If you have 12 dollars, and lose 2, how many will yon 
have left ?. How many are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
to be paid? How many, are 16 from 20 then ? Why ? 

9^ You gave 18 cents for an inkstand, and Bold it fo^r 16 
cents: did you make, or lose, and how much? How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9. dollar?, and you gave your 
orbther 5 ; how many had you jeft ? How many are 5 from 
9 then? Why? 

11. Wiltiam boi^hjb a. knife for 20 cents, and sold it ibr 
S2 ; how muc^ did he make in trading ? How- many are 20 
fir6m22then? Why? . .; 

12. A man bought a barrel of mdasses for IS doJlan, and 
sold it for 19; haw much inoire than he gave for it did he 
aell it for ? How many are 15.iiom 19 then ? Why ? 

13. William has apples in both pocket; in pne pocket 
he has 11, in the other 18 ; how many hits he in one, pocket 
more than m the other ? How mai^. are 11 from 18 then ? 



MENTAL EXERCISES. 



14. A boy gK9e 17 cents for some picture-books, which 
were werlii do more than Id cents ; how much more than 
their worth did iie |4ve for them ? How many are 10 ftom 
17? Why? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; 
how much more did the cow cost than the calf? How many 
are 3 from 13? Why? 

1^ A man bought a barrel of flour for 17 dollars, and, 
not proving so ffoiod as he expected, he could seQ it for no ' 
more than 13 dcwars ; how much did he lose on it? How 
many are 13 from 17 ? Why? 

17. A man bought a 'barrel of beef for 20 dollars, and, be 
mg damaged, he is obliged to lose 12 dollarli on the sale of 
it ; how much did he s^ it for ? How many are 13 fix)m 9i 
then? Why? 

18. How many legs will 4 chairs have, to stand on, if 4 
have 3 broken le^ ? How many are 3 frbm 16 ? Why ? 

19. 20 birds hg! t on a tree ; if 6 fly off, how many are 
left on the tree ? How many are 6 frotr 20 ? Why T 

20. Suppose you and WiUiam lose a fin^r apiece^ how 
many fingers will you both have then ? How many afe 2 
from 16? Why? . 

21. If you have 25^ cents, and give 20 for a knife, tiid the 
rest for some marbles, now many cents will the marbles 
cost ? How much more, will the knife cost than the mar- 
bles? How many are 20 fh>m 25? 5 from 20? .Why? . 

22. A poor man had 16 bushels of rye given him ; his 
eldest son (rave him 10 bushels, and the youngest the rest , 
how many imshefe did tibe youngest give him ? How. many 
did the elder give him more than the younger? How many 
M^ 10 from 16? 6 from 10? Why? 

23. 28 bays were slidinff on the ioe, which bfeaktri^^ vi 
but 4 fell in and perished ; how many lost tfieir lives? .'How 
many are 4 from /J8 ? Why ? 

24 Repeat the : - 



SlTQTiMLCTiaN TAQtS. 





'tia. 


1 


lMi«in 





M BWi 


6 


lea«M' 


5 




ta 


11 IMT«16 




torn 


3 


i»m 


I 


• —I 
JL DOlll 


7. 


leyrw 


6 




torn 


12iM^ll 




Ami 


3 


iMTW 


2 


« r 
h flom 


8 


toftTM' 


7 




froia 


1^ iMTw li 




ftom 


4 


iMVW 


3 


1 ftom 


9 


Imtw 


8 




Aon 


14 v^lS 




*HI 


5 


kasm 


4 


1 Am 


10 


kavn 


9 




Am 


15 v.- M 



4 

2 *.» 3 li.^ 1 



AWTiWippfP, 



2 

2.i«i 
2 
2 

A nOni 

A nun 

« « 

4w frongi 



4» irong) «/ imitm 
2.*oa 10. l^Tw 



3 . 

4k»« 2 

O Imtm 3 

IMTM, 4 

7 leaves 5 

8 j»a^ . 

«7 tMlTM 



6 

7 



^3 


»m 


11 


■mw. 


g 


2 


■from 


12 


IHM 


10 


2 


flSMB 


13 


Item 


11 


2 


Iron 

'f 


14 


Imtw 


12 


3 


fion 


3 


* 

iMfM 





3 


tt«9, 


4 


itaiV* 


I 


3 


fl«IB 


5 


Imv« 


,2 


Is 


frCfll 


6 


IMW 


8 



3 
8 
3 
3 
3 
3 
3 
3 
3 



i«i 7 

^ 8 
im 9 

fl«Ti 10 
from 11 
frm.12 

Mi3 

i«i 14 
ta 15 



Wtm 



i4 

• -• 

6 

T 

8 

9 

10 

11 

12 



4 (nom . 4 IfftvfM 

4 Aom 5 

4 torn 6 

4 from f 

4 from 8 

4 ftwn 9 

4 from V) 

w jjlram, \jL 

4 • ftmn 12 

i from 13 

i ta 14 

4 i«» 15 

4 ftms 16 Vrnvm 



Imtw 
Imtm 

ICftTM 

4 

Iwrm 
M«w 
faaves 



01 

1 

2 
3 
4 

5 

6 

7 

8 

9 
10 
11 
12 



7 from 7 
ff from O 

7 ft» '9 

7 ftm-lO 

l^m U 
7 •» 12 

7 im. 13 
7 im. 14 
7 ftm. 15 
7 i.ml6 
7 Am. 17 
7 im. 18 

7 ta 19 



bam 
Imvw 1 
iMfm 2 
3 

4 
5 

6 

tern 7 
iwm 8 
iwm 9 

imm 10 

ii 

12 



o 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 



froiD 

I 

from 
ftvm. 



6<oin 

ftWB 

from, 
from 



5 

6 

7 team 

O toavm 

9 leaves 

10 leavee 

11 imm. 

12 MavM 

13 learn 

14 leavee 

15 teavee 

16 leavee 

17 learm 




1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



O from 8 leavee 

O from 9 leavee 

8 ftoflB 10 laeivae 

8 fiem 11 leavee 

'8. flma 12 laAvm 

o from 13 leavee 

8 from 14 leevee 

8 from 15 leavee 

8 from 16 tabvee 

8 flem 17 leavee 

8 4taB,18 leMee 

8 fMn 19 kfvee 
8«bm^M^ 



6 
6 
6 



6 
6 
6 
6 
6 
6 
6 
6 



fpem 
from 



from 



6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

from 16 

17 
18 



leatee 



ftvm 
from 





1 

2 
3 
4 

5 
6 

7 

kavee O 
lefcVM 9 
leave. 10 
iMvee 11 
MTeel2 






9 


1 


9 


2 


9 


3 


9 


4 


9 


5 


9 


6 


9 


7 


9 


8 


9 


9 


9 


10 


9 


11 


9 


12 


'9 



9 
10 
11 
12 

from lx> 
from 14 
from 15 
from 16 
from 17 



leetea 



leavee 
leavee 



18 
4^.19 

Kmi.20 

te.21 




1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



MBlitilL ' MifeRtSlBBB. 









d 


ll'i«ill&;«. Q 


'l1tim,i^^ 


9 


tOftJllbm. 


1 


llW}3i.»- 1 

lift^£li.r« 9 


12i»)3M 


...I 


10 ti*. 12 !Mi 


9i 


i3ta.i4>«fii. 


9 


10 ta ia .«4««i 


3 


ll^Uiii^ 3 


12i»il5ii.»« 


9 


10 1». 14 w^ 


4 


11 flwi 15 iiU«^ 4 


l2te.I6ii.w 


4 


lOHtai 15 hiim 


5 


llftwl6i.it. 5 


12wl7ii^. 


» 


10 M« 16 11m 


6 


:il"i«iii7faaV« '0 


12 W18 1-;;^ 


6 


10 fh» 17 la^^ 


7 


llWl8i«w 7 


12 ««» 19 imm. 


.;7 


10 ta 18 haw 


8 


11 fto^lOkaw 8 


12 ta 20 hmB 


S 


10 ftom 10 ta«m 


d 


11 Ann 20 1»T«. 9 


12 fh« 21 iMf«t 





10 flu. 20 te.T» 


10 


ll«i.21i.«T»10 


12 ton 22 IMVH 


10 


10 ih» 21 teu» 


11 


llft«m22k.T«.ll 


12fl«»23ipM« 


11 


10 ft^ 22 iMT«. 


3lljU'2atbaml2 


12 flN» 24 Jema 


13 



25. 'How majiy does- 2 from 8 leave ? 2 from 10 ? .2 tfom 
I2?^^froml5?'^2from20? 2 from 24? afrora 7?!d fiom 
10 ? 3 from 12? 3 from 18 ? 3 from 19 ? 4 from 8 ? 4 frb^ 
9? 4 from 13? .4 fitom J5? . 4 from' 18? '4 from 20?. 5 from 
10? 5 froml4? 5,fi3QW 17? 5 from'20 ? 5 from Sfe ? 6 
ifroml2? '6fromt8? efromto? 6 from 26? 7 from 14? 




17? 10froml9? 10from20?. 10from22?'l()frcmi^25? 
11 h>m -^5? 11 'fix)in 16? 11 from 19? 11 from 22?' 12 
from, 14? 12 froixx.H)? IS'ftom 19? 12 from 24? •. 

ProdCtrdc/ QM^^Kon* on (Ae 7a5^. 

26. tf you buy 15 cents worth of tiape, and give the sHpj)^ 
Iceeper a piatareen^or se^trenteen ceiitbit, how many cente muit 
you have in change f How many are 15 from 17 ? WHy ? 

27. If y^u had I7fine€ar8,how many would yoa: tave mora 
than you have now ? .' How many are 8 from .17 ? Why ? 

28. A man had'to traiv * 24 miles, but has d-avelled alfii^l 
4 , how many nnles iias \ e journeyed ? How maJty . are 4 
from 24? Why? / -. . .' ^ • " .. 

^ 20 children ^ i^i a class^ and the 8 best aro put intp a 
higlier class ; how nui^iy iure left m the lower cliaLSS?^ How 
many are 8 fr6m 20? Why ? , . . ,/ 

90. If Vbu have 25 cenby and should give lO'o^ui fw ft« 
mler, and 10 for a tojs ho,w ma^y cents willyou have left r 
How many do 10 and 10 from 25 leave ? Why? 



«« 



10 . . Ajui»in^ifi_. 

, 81. You hav4' 16. apples, and giT«l| to yonr jngtqv 5 K) 
'your bro&er ; tow. mkay will you i4y0 icrt? How m^i^ 
do»-iwd5ftomldleavc? Whvf 



(ii ....... , 

aSL. A man; Wu^ht ambror iof id dcflait, Ibr whldi tio 
^¥e.6 .t>UalMld of corn^ woHb 5 <bdan, 8 bwliela of pdtfr- 
ioefi^ wortji 1 d^laity m4 tbe^reat in mon^y ; faonr mucn did 
&e bay ? How many do 5 an4 1 fion 152 leave? Wlijr? 

3S. The distaoce from Bo^n ,to Walpole Is 20 miles, 
l^r you have anived at Dedh^uw whica is 11 miles fsom 



Boston, how many more miles wili 
Teach Walptde ? How many are il 



il 



you have to travel to 
ftomSO? Why? 



MUI^TIPI^ICATIOSr. 



Y m. 1. If I me you2 pins ti oaeiiaie, and 2 at another, 
lowmanypuushdlffiveyou? Hoy[mai^are2time82then? 

2. Uqw many legs ^veSchfdrs? HowjQroiiyare2times4? 
' 3. ^ow many eyes have 6 birds ? How many 7 ? How 
<nany:8? How many ^re 2 times 6? 2 times 7 r' 2 times 8? 

4. I, hold my hand out,' and you put 9 pins In it, WilUam 
% and James 3 ; how many pins wul I have ? How many 
we 3 times 3? 

9. If I put in your pocket 4 apples at 3 different times 
\ow n^juiy apples will you have in your pocket ? How many 
%re3 tmies4? 

^tklfl should ^ve vou 4 apples at 4 different times, how 
oiiany apples will you h'jve ? How many are 4 times 4 ? 

7. If T give 2 cents for one orange, how many cents must 
I give for 8 ? . How many aie 2 time ^8? j 

o. How many cents will buy 10 marbles, if 1 cost 3oentB ? 
How many are 3 times 10 ? * 

9. If you give 4 cents for a yard of ti^, how many cents 
will buy 3 yards? How many 4 ? 5? .6? 7 ? How many 
tre4time83? 4time64? 4 times 5 ^ 4 times 6 ? 4tim.cs7r 

1(L What wiH 5 picture-books c- me tb,,at2centB apiece > 
Wiatwilie? Y? 8? 9> 10? 1.? 12? How many are « 
times 2? 6 times 2? 7 times 2? 8 llmes'2 ? 9 times 2 ? 10 
limes 2? 11 tunes 2? 12 times 2? 

Ih What will 2 marbles cost at 3 cfeAts apiece ? WiH 1 
Biaibles? Will 4? Will 5? Will 6? Will 7? WiH 8? 
Will9? WilllO? Will 11? How many are 3 times 2 ) 
ViamesS? 3times4? 3 times 5? 3 times 6? 3timcs7? 
6imies8? 3timcs9? 3timesl0? dtimeall? 
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3 «• 33 

4 1. 44 
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144 



Praetieai Qti4$thn» on Ou TaXH^. 

la How mtnr cdnte^wiU My 9 books, if' 1 cost 2 eents? 
HowmwiYinllbuy{)lHioki? Sboote? Bbookr? lO'JOoksf 
12bppkBF . . . , ., . ^ 

14. How manj centa wiU 19 jwdi of litabon <iomc to, «t 9 
cents foi* 1 yard ?• At Scent? ? $ cents ? 9 cents? '18 cents? 

' 15. Wnat are 2 barr^ of ^ew worth, if 1 be worth 11 
dollm?. Wiwt are 3 barrels korth ? What are 5? What 
fire 7? What axe 9 R' Whainrall? What are 12? 
, 16. What will 7 p<iir ef ahoee cone td, at .5 dollaxis a pair ^ 
What will 8 pair t^ What wJllO pair ? What will 12 pair ? 
.. ;17. What will 9 yards of broadcloth come to, at 6 dolian 
a yard? AtTddllars? At 20 dollars? 

• 18i There aare 8 furiotigs in^l mile ; how many are there 
in 6 miles? In 7? 10-9? Inll? Inl2? 
. 19. [There are 12 inChee in 1 ibot; liowmany are there 
Itt2feet? In5&et? In 6 ft!et ^ In 12 feet ? 

20. If a man earn 7 dpUars li* one week, how many dol- 
lars wiU he earn in 2 ^eeks? ;In4? Ib6? In 8? In 10? 
Inll? In 12? . ^ . 

21. If'l bn^el of clover-fsded cost 12 doUare, what will 
2 :bu8he]p cost;? What will i3 bushels? 5 bushels? • 7 
boehels F. 9 bushels P . U busiieK? . 1^ bUfihela ? 

22. If you travel 5 miles in l^-hour, how far can you travel 
m 2 houM ? In 4 r! In 8? In 10? . In 12? 

23. William and James performed a piece of work together 
in 6 days ; how many days wfll it take William to do the 
ottne woHc aloue ? • , », , 

. 24. If you. pay; 8 doUars Su 1 quarter's tuition, what wiB 

2 ouartere come to? WjiatwiHSR. 5.i^. 7? 9? 11? 12? 

25. If tjie interest of 1 dollar for 1 year is^ cents, what le 

thejnteriirt of 2 dollars fcrthe^ flame time? Of 3? Of 6? 

of8? 6fia? ofw? v; 
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MENTAL EXERCISES. 

TIL \f Ton pay 3 doUars for 1 week's board, what will U 

rwiSkB coikB to i^ What wmS? 5 ? 8 ? 10 ^ VJ? ' 

^"! 97. If .y«ia give 5 amdest fbr 1 onmge, how many apolea 

will buy 2 oranges ? Plow msaty 3f How many 5 ? How 

Bifttiy.<>?' HowiniLDy'9? How many 10? How many 12? 



DIVISION. 



Y IV. 1. Divide 6 a^^les between -2 boys, and teH'me 
hv^maity eaeh willhave. How numy times 2 in 6? Wliy? 

■' ' ■ ■ Arts, Because 2 traies 3 are 6. 

2. Divide 10 pins between 5 boys, and teB'me ho^ many 
each will have. How many times 5 in 10? Why r ' 

3. If you wish to divide 8 oranges between your 2 litde 
sisters, how many would c^acfi' have ? ' How many times 2 

in 8?. Why? ...... 

4. A man divides 14 pdaches betwe^ 7 of his x:1iildren; 
how'-manr will 'they- bav^ apiece? How many tijnes 7 in 

.14?- W^? ' 

5. , 14 cc|Dts were givefi to 9 }>oo!r bojfs ; hoi^ many cents 

is tlifit for each bojf r^ Hgw ixia^y tines; 2 in 14 ? . Why ?'. 

6.. If 1 orange cost 6 cents^ihow mtiny ort^ge&ifill 18 
cmtsbuy? Ilaw many iimes (> in 18 ? Why? 
' '7. if it cost 6 cent6 to go in and bee^ the wax figures, ho^ 
many^ times can 'you go iii for 30 cent^ ? How mahV timcis 
Cin30?. Why? 

. 8.-8. boyti feuhd 48 oeiits, tr&icfa they «ffreed to divide 
equally bftwejen* them; ho^ }iiiny/mll;e«<ui hove?. How 
many times 8 in 48 ? WJ^ ? : . ' , ' . j - ; 

9. 1 s^ild 8 lead (lencii^ fbr 80 cents ; how much is that 
apiece ? ;How many times 8 in 8Qj? -Why? : 

104,10'mpn foHnp a poaket-bopk. craitaining 100 dollv^;- 
bow tpany dollais will each Have, if Uie money be eoually 
divided between them ? How many times 10 in TOO ? Why ? 
• 11.'^ There ate 4 weeks hi a rtionth ;'how much will a lirian' 
have 4 week, that his 48 dollars a month? How many times 
4 in 46? ,WUy^. 

12. . 12 ma i^ by contract, (re \b Jiave 06 tl'^Uars for perfomi 
ing a piece or work; how mii^ doilait ib e^ch niaii^:piurt ? 
g?^many:t'me8:i2in96? Why? . . 

13.i .There are 4 quarts in a ^lon: wHat is a ouart of 
Aolasses wo.tii, when a gailoa Is '^ortti 32 centfl^ Kqw 

my times 4 in 32? ' Wfifj* -" ' r.^ . . ^ • - 
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ARrrHMETlC. 



14. An olderbrotiierdistnlmled CM) Mctnie^booka between 
kifl 6 youBgor brotliem ; haw, maaf did eoeh tevel How 
many times 6 in GO? Why? 

1 5. 108 cents a^ to be-mjiually dmd«d 4ratweeo 9 chUdiMij 
how many will tliat be apiece f How many times 9 in 108? 
Why ? 

16. 133 bushels of coni,we to be divided eouallT between 
12 poor men ; how mainy will each man have r How many 
times 13 in lOa? Why? » ' 

17^ 13 men eneage to do a piece of work for 144 dnUan ; 
what will be eacb man's najt of the money ? How many 
times 13 in 144 ? Why? 

18. Repeat the ,- ... 
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8to 8;i 

S fa 16, ' 2'dmM 
8 la 24, 3 timefl 

dui'32, 4 tiii>» 
^ 4. 40, ^ tfM. 

8 te 48, frtoiw 

8 fa 56, ,7:ifaMi 

8 fa 64, 8 ikon 

8 fa 72, 9.u«» 

8 fa 80, lO-timn 

8 fa 88, il 
8 fa p^, 12 
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12 UmM 




II fa .11, 1 ttaM 

11 (d 22,' 2 tfaM. 
11 fa 33, 3 
11 fa 44, 
II fa 55, 
11 fa 66, 
11 fa 77, 



4.1^ 

5 tfaM 

■6'tftnei_ 

7 tfipM 



11 fa 88, . 9 tfa^. 



12 b. 


12, 


1 dmt 


12 1. 


24, 


2ii»ti 


12 1. 


86, 


3 Umei 


12 1. 


48, 


4 flnM 



12 
12 
12 
12 
12 
12 
12 
12 



fa 

fa 
fa 
fa 
fa 
fa 
fa 
fa 



60, 

72, 

84, 

96, 

108, 

120, 

132, 

144, 



5 
6 

7 

8 

9 

10 

11 

12 



tlnM 

tllBM 



' 'PntcRad ^aestiona on (U Table. 



19. If 12 yards of tape cost 24 ceufj9, what will one yard 
cost? • ' - •• 

30. If yk>li«0ve 2 cents for to apple, how many can you 
buy for 4 cents? How many for 6 cents? For 10 cents ? 
For 14 cents? For 18 cents ? For 20 cents ? 

23. If 1 lei&d pelncU c6st 8 cents, liow many can you buy 
for 6 cents .■* For 9 cents ? For 18 cents ? For 2l cents ? 
Fcr 24 cents? *For30cenUr? For 36 cents? 

22. If 4 cents will buy one orange, how many oranges 
wUl 8 ceatB buy? How many I6 cents? How many 24 
cents ? How many 32 cents ? How many 40 cents? How 
many 48 cents? 

23. If the stage fare be 5 cents a mile, how fkr may you 
be carried forlO cents? For 15? For 20? For 25? For 
aO? For35? For40? ForSO? For0O? 

24. If 6 cents will buy ) nine-apple, how many will 12 
eoBts buy? WiA 24? WiU 96? Will 42? Will 4a? 

60? 
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2$. If 9. small «Iate cort 7 oentq,. \mwwmt}tU*m viD 14 
cents bujr? WiU tW? Will35? WiU 56? WiQQf? 

26. If a i^tidgrbook cost 8 cents, how many vritiiig- 
• books will 16 cents buy ? 24 cents ? 40 cents? 5G cento? 

80 cents? 96 cents? 

27. How many speUiaff-bookft wffllSeenlB bny|!f 1 cost 9 
cents? Wm27? Will36? ,Will43? WiU54? MraiTS? 

28. How mauy fish can you buy for 20 csnts, if 1 •cost 10 
cents? How many for 40 cents? For 60 cents? For 100 
cents? For 110 cents? For 120 cents? 

• 29. If youpay 11 ce.itd for an inkstand, l^w many can 
.youbuy for 22 cents? For 33 cents? For 55 peats? For 
88 cents? tEor llOcent^? For 132 cents? 

30. How .many .pounds .of bnttdr caii you buy tor 24 cents, 
when the price is 12 cents( for 1. pound r Howjnaiwjx>andB 
46r 36 cents ? For 60 cepts ? For 106 cento ? For 132 
cents? fV)r 144 cents ? 

Pmetical Qv^tiUont on thefongvir^. 

1. A boy^havliiB: .18- apples, gave thetn to hi^ companions, 
as follows ; to William 4, to Rafus 6, and to Thomas 6 ; how 
.many -did he give away in All, aild how. many had he left P 
. 2.'Themas ga^ to one of his companions 6 peaches, to 
another 3, to another 2, and sold 3 ; how many had he at first? 

3. A man bought a wagon for 17. dpU^i^aiid crave 5 dol- 
lars to have it repaired, then sold it for 26 doUars; how 
much did he make by the baiffain ? 

4. A man bought a horse for 25 dollars, and, to pay for 
It, gave 6 bushels of rye, worth 6 doUax%aii4.the .rest irt 
money ; how much mon^y did iie pay? , i 

.5. Rufus, having 20 cents, boufirht a hopk for 12 1 cents, 
and a knife for 6 cents { howmucE niore did the; book :cost 
than the knife ? and how n^acnr cents had he left? 

6. What is the cost of 5 yards of cloth, at 4 4c>Uu8« yard? 
At 3 dollars ? At 7 doUars ? At 2.do]laQ3? At a doUaxs ' 
At 9 dollars? At 12 dollars? 

7. If 1 leiHon be wortu 3 applet how vum lemons are 
apples worth ? Are 12 apples wortn ? Aru Ic^q^files Worth^ 
Are 24 apples. worth? Are 36 apples w(»thi^ . 

8. fiow many barrels of flour, at 6 dc41aiff a Imsrel, can 
you buy for 16 d^Uw ? For 48 dollars? . Fpr 96 dollars f 
For 80 dollars? ' * 

'9. Bow ma^y are 2, 3, and 5? Are 4^. 2,' and 6? Are 
S.'^^d1i? Ar«9,3,and4? Are 10, 8, and 2 ? Am 9^ 



4, 3, and 2? Are 4, 3, 2, ktid 1 ? Ai^ 7, 6» Standi!? Aim 
8,9, and 10? Aro 12, 11, 10, and 9? 

10. How many are 6 time^ 3 ? 6 tim^a 4 ? 6 times 7 ? 
7 times 8? 9 times 7? 12 times 7? D times 5? 8 times?? 
7 timM &? 7 ttpies 9? 13 times 11 ? 8 times 5 ? 3 times 
7? 12 times 12?' ' 

11. How many times 2 in 12? 2 in 18?'^in^? Sin 
6? :3iBl2t> 3in«? -4^20? 4md2? 4ih48? 5 
in25? 5in35? SJnCO? 6in36? 6in'48? 6in72? 
7 in 14? 7ih«er? 7iii^? '8in 40? 8 in 96? ^in 
36? 9 & I08i.5^ 11 in'22P:llin 55? 11 in 132? 12 
ml44? 

Abto.— Younger pupirs ihould be required to review ami dlrell o« tlie 910- 
eodtng question* for iUiMtmtum.. «ad Uia tabjbee, till llieir lolationa be minte 
penectfy familiar. . rn ^ 

... - ■ , ■ '1 I I , i , 



NUMERATION* 

Y V* Q. When I say to you/" Gtvie me tIrtA book^'^^dol meao 
one book, or mom tkm M« f 

Q. When wre tpeak of a single thing, Umbo; ivtiat it iicattadt 

A. A unit, or one. 

Q. What arb one tinit andepe more, or one aad om,. called 7 
Q. What are two units and one more, or two and one, called t 
Q. What are three units and one more, or three and one, called t 
Q. What are four unils adj one inof^, or four hnd one, called t 
Q. What are five units and one mor^, or five and one, called t 
Q. Wbu are six Uhlts ahd one lykore, ol> ^ and one/^aHed 7 ' . 
Q Wbtft are seven dnitt and one more, or seV6n and one/ealtod T . 
Q.. What 'ai« eight tiaits and one Aiore, ot ei^M and one, called 1 
Q.' Whai are ntnft units and one more, of nbe aitd one, eaJI^ t 
Q. Now, to be dbliged always to write theM diimbers odf ?n Wordi^ 
would be veiy troubles imo t to prevent tins,1i6W'do we idmetim^ ex 
press the numbertf owb, iwo; d&e. up td thousands, mUfions, ^.7 

-4. By 'fetters. 

Q. What does the letter I stand ibr T 

A. One.- 

Q. What doesrtba fetter V stand ibrf ^ 

^.-Five.. •• • .,.'■?{ 

Q. What does tha letter X stand fbrT <4 

A. Ten; ^ 

Q. What dbes tUe Tetter L ttand Ar f t 

-4. Fifty. 

<}. What doesthe lettar G stafli ftf f 

^1 One hundred. . 



i 



IB 



AlUTHHimC. 



re I B^ipoM JM fbw te IMM 



14. WkU JoM Iha iMlai D 
A. Five hundred. 

CJ. WhM don lb* kauer U 

A. One thousand ' 

Q. You njd IbU V (Undi fix lire 1 1 
oefoH tlie V, ihiu, IV, wh 

A. Only four. 

Q. \V1iu,ilieii,a>7ba f 

VBluaarihnBeleilrnt 

A. A letter standing for a smaller number, and 
before a larger, takes out its value irom the larger. 

Q. One X lUudi Cm im ; wbmt do Ivo X't lUnd lot t > . 

A. Twenty. 

Q. What, (ben, U Ote Tdue of ■ letter repeated I 

A. It repeats the value as often as it is used 

Q. How maDy lelien do we uie Ibr eipreuini aunbui 1 

A. Seven. 

Q. Will you name Ihemi 

A. I, V, X, L, C, D, M. 

Q. Wl.st ii ihii method of eipreuing nnnbcr) hy laMsn oiled T 

A. The Roman method. 

Q. Why oiled Rmwn ! 

A Because the Romans invented and used it. 
Repeal the 

ROHAN TABLE. 

..XXX. 
....XL. 

L. 

..LX. 















































ThiH«; 


XIII 














^^^:::::::. 


XVIU 


TwMily, XX, 



Thirty,, . 
Forly,.. 



Eighty,... 
Ninety,.. 
On« hunil 



....I.XX. 
..UOCX. 



ficbteeo hiudrad and aiirt.T.|aur,. 



Fjve hundred,... 

Sli hundred,...,. 
Seven hundred,.. 

Nine hundred,'.'.'.' 
OnsihwiiHo^... 
Filleen liuudred,.....»....i>u'. 

SixleeD hundretl, .HDa 

Two IbouuMi,.. HH. 

MUCCCXXXIV. 



wccc. 



T TT« We have a shorter method stil., wbieh »m yeiy general 
ase, as will a{4>ear by observiag what follows :•?-' 

A unit, or one, is written. •••••••••••••• ••••L 

Two, , .t. 

Three,.... ^ .....««...«. S. 

Pour,.... n. 4w 

Five, «.. ^ & 

Six, 6. 

Seven, •.•••7, 

Eight, 8. 

Nine, ....••..••9. 

Q. What are these characters~called 7 

A 4 Figures. 

Q. Bywhat other name are thev sometimes calle4 7 

A. The 9 digits. 

Q. What is this method of expressing numbers called? 

A, The Arabic method. 

Q. .Why so called 7 

A. Becaase the Arabs are ^uf^pbsed to have in- 
vented it,* . 

Let me see you write down on the slate, m figures, the nuitibers 
one, two, three, four, five; six, seven, eight, nine. 

Q. To express ten; as we have no one character that will do it, 
what two characters- do- we mttke use of to represent* tins number 7 

A. The' first chawicter, ly and or cipher; 
thus, 10. 

Q. What place does the 6,* t>r -cipher^ in lliis ease tsfke 7 

A. The anits* "place. 

Q. What place does the figure 1 take 7 

A. A»new place;. . > ; m :. 

Q. What is this new place called T 

A. The tens' place. - . . 

Q. tVrite down in figures, oh the «ldte, the wmbef ten ^ oow t«ke 
Away the 1 and wliat wiil be loft 7 

A. Mothing but 0, or cipher.. 

Q. What is the value of this 0, or cipher^ thus staadinf;aleiie 7. ' . 

A, No valvioi. 

Q. Now place the at the right of the fi^rel , and what wHHt beoofeiel 

•"^"•■■■"~"— ■■^-^"~* ■' ■ ■•— — ■^— ^— — i^— ■— «-••►• •••*«^—»i»»M.»**— ♦*— -.^iii— •».»• • 

, .... 

• O. How wa» it obuiQiad from th* Aritlw ? . r . 

df. The Mooit commaitleate'd it to the Spaniards, and lohn of Basingstoke, 

Archdeacon of Leicester, introduced it into England ; kenotf its ilitrMUcdon 

nto our own ooualry. - ' 

5. About what^ibne Was it introduced into ISnghnd? 
AktHit the mid' lie of the eleventh century. ' 



1 



;. How ezteneivi Iv is it now need ' 
AU over the e: riKzed world 
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-rf. Ten, (10.) 

Q. IiQ\v many times is the dgim 1 increased by the 0, or cap^r f 

A. Tjir.iixms. .... 

Q. What effect, then^-kas « ^her, m all^OMS^ whea pkned la Uio 

riglit of iiguiieft i 

A. ft increases the Yaliieten times 

Q. In wliat bropof tlon fs'thjs iiicrcase said to 6e 7 

A. TienjfQlii pioportioiii . . 

As y(»i have prcl)ebly.leoraed by this time ho«r 40- write down tea 
in figures, by the help of a cipher^ and learned also the value ^f lliis 
ciplier, we will now proceed to higher numbers; and.to be^n.; let me 
lee you write down m figures, on the slate, tlie foUowmg numbers., via. 

One ten and one unit, or eleven...... •,..,.,.^...11 

■ One ten and two units, or twelve,...;.... ..It " 

One ten and three units, of thirteen, , 13 

One ten and four units, or fourteen^ >»•»••.••«*.;•. .14 
One ten and five units, or fifteen,. ..,..•. .^.,,.^..15 . 

, One. ten and six .uni)s, pr sixteen^ .«••.«, «»...16 

Otie ten and seven units, or seventeen... 17 " ' 

One ten and eight units, or eighteen, «.18 

One ten and nine units, or nineteen^ .••«•••••«•••. 19< • 

Two tens, ......or twenty,*. •.• 30 . 

Three tens,^.. •.......», or thirty, ..^.^.^.....^.^...iQi . 

Four tens,....*j>.*.««..«or fi>rty,.«*«.,,«^^.«,«,.,«40 

. Five tens,....^ pr fifty,.. ♦•.••...... BQ 

• Six tens, • tor sixty,....;.,' 60 

Seventens,.* or seventy, •••.•••70 . 

Eight tens, *.••••• ^or eigiity^ »..,.•.•.. 80 / 

Nme tens, or nSety,.r,«.«..,.«,.«....90' 

Ten tens,..«.*«« or one hun(fa«d, .•. •.•100 

- • • «. • 

Q. Here we see the value of the cipher swaw | fo^ by pfeeinf a 
cipher at the right of ten, it becomes one hundred, (100.) that is, tea 
tens: should we place another cipher still at the right of Uie 100, (thas, 
1000,) what would it become t 

A. One thousand, (lOOO.) 

Q. From what you have now seen or the value >f figures, what may 
2 and 5 be made to stand for t 

.(1. 25 or 52. 

Q. What is this different value called, which arises fiom the JBguirae 
being placed er located diffi&rently t 

A. Their local vriue. 

Q. What wDuI4 be the value of the five wriMea alone f 

A, Simply 5. 

Q. What is the value, then^ of a figure stancfing alone T 

A* The simple value. 

Q; How many valoes do figures appear to hare t 

A. Twa 
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"Q. Wkat are they f 

A, Simple and loeal. 

Q. NoH f as it takes 10 units to make one lini, or one m the next leli- 

'hand place, and 10 tens to make 100, how do figures appear to inereaM 
by uetiig removed one place farther to the leA 7 

^. In a tenfold proportion, from right to left. 

Yoii must have a<'quired, bv this time, some ronsiderable knowledge 
of figures : let me examine y\.j a'litile \ and, 'm the first {.lace, let mo 
«ee you write down on tlie slate the figure 4. 

Q. What dttyou-ciUlitl 

A, 4 units. 

Write at the left of the 4, ihe fiffure 3, (thus, 34.) 

Q. Wliat do you call them hdtn, acd how are they read f 

A, 4 units and 3 tens read thirty-four. 

Write at ihe 4cft of the 34 the figure 8, (thus, 834.) 

Q. What do you call tno Uiree figi r*^ now. and • oware they read? 

A. 4 uni4s, 3 tens, and 8 hundreds, read eight 
hundred and thirty-four. 

Write at the IcU of 8j; the fipire I, (thus, 1834.) 

Q. What do you call the 4 fiifurcs hdw, and how read T 

A. 4 units, 3 tens, 8 hundreds, and 1 thousand 
read one thousand eight hundred and thirty- four. 

Q. We have now been fom!)ining, or placinjj figures together, till w 
nave oStainod the nuinUcr 1S34, representing the number of years it it 
since Christ apf>caicd on earth, to the pre^Mit time. We might con- 
tinue to put figures together in this way, thai would" express higher 
numbers still, up to billions, Sec. That you inay he able to form some 
idea of the power of figures, let me tell you that there :s not a. billion of 
seconds in thirty thousand years ; Tiotw:thstanding there are 60 seconds 
in every minute. GO miiuilcs in every hour, 24 hours in every day, and 
in a sofar year. Silo days. 5 hours, 48 minutes, and about 48 seconds. 
Should we continue to go on as we began, in combining more figures 
still, it would be very inconvenient : to avoid this, we have a rule by 
which we can road almost any ntmiber of figures, ever so large. Whsf 
is tliis rule called ? 

A. Numeration. 

Q. What is the reading or expressing a number by hgaxtt, m ao^ 
shown, called ? 

A. Notation or Numeration. 

RUL,p. 

Q From the above illustrations, how dees it appear that you 
begin to numerate ? 

A. Be<riii at tlie right han4* 

Q. At which hand would you begin to read T 

A. The left. 



ARiTHHETlO 



Q, What it the fint figui* t tlM right hand, cr tnl plM«« 

A» Units. 

Q. What is the feeoad Bgun, or lacoiid plaea^ called t 

A: Tens. 

Q. What is the third plifea callad f 

A, Hundreds. 

Q. What is the fouith place called f 

A. Thousands. 

Q. In reading, what value do you give Ihoce figaiei which were 
called units in numerating 1 

A. Units. 

Q. What value do yoa give tens t 

A: Tens. 

Q. What vdue do you give hundreds, thousands, &e.f 

A. Hundreds, thousands, 6lc. 

Q. Will you repeat the Numeration Table, begmning with 
1, dec? 

NUMERATION 



-3- 





s 


a 

CO 






»mm CD 


2 a 






eg 


5g 






SsiS 


^ zi . 






o^ 


O O w 




m 
o 


ndreds 
as of mi 

LLIONS. 


ndreds 
ns of th 

[OUSAND 


ndreds. 
ns. 

ITSf. 


*4 

^■1 


3 a? J2 


9 a; a 


9 (D ^ 


m 


WHS 


fflH*^- 


KE^U- 


1, 


, 


0, 


0, 




2 0, 


0, 


0, 




3 0, 


0, 


0, 




4> 


0, 


0, 






5 0, 


, 






6 0. 


0, 








0, 

8 0, 

« 0, 



read — 1 BlUlOn. 

Twrf— 200 Million. 
read — 30 M illion^ 
rea«f— 4 Million. 
read — 500 Thousand. 

read — f>0 ThoUSaud. 

read — 7 Thousand. 
reed — 8 Hijndred. 
r^%d — Ninety. 



mrMERATIOM. 
Or, mare commonly , thuSf 



I • 1-3 

rs BO o ss 

O r2 O O on 

d Sc£ So2 S<35 

S nS,^^iS fcS,^*^* fcSr!"^ 

n SHS KHH WHtD 
1,234,567,89 1, 

Which, by putting their values together, are read ifauf i 

One billion, two hundred and thirty-four millianf 
hve hundred and sixty-seven thousand^ eight huiH 
iked and ninety-one. 

Questions an the Table, 

Q. What is the value of 9 «n'th one eipher <m ihe riflkA of hi WkM 
Che value of 8 with two ciphers 7 Of? with three ciphers T Of $ wiHi 
four ciphers 1 Of 6 with five d|>bers 1 Of 4 with six ciphers t Of J 
with seven ciphers f Of 2 with eight ciphers 1 Of i with iijae etphsn 1 

Q. What is the meaning of attnex / 

Ai. To place after. 

Q. What is the meaoini^ of prefix T 

A. To place before* 

92r I^t ^0 sebolftr write down, hi ffane^ ihe aaeweits l« fW Ihflmi^i 
fn«stioas on his slata «t roeitatioa. 

Q. How much does \, with 1 cipher »naeMed,tiMud (oii 

A. Ten. 

Q. Why! 

^. Because the 1 is tens, when I numerat^^ 

Numerate the 10, and see. 

Q. What does 1 with Z cipfaeri f tand for f 

^. One thousand* 

>[. Because, when I numerate, by nuyttifi * VmUt^ 
tens, hundr^s, thousands/ the 1 couies iiupwmttdM* 

Q. What does d with five rtfAmrn sfaifd Ibr f 

^ Five hundred thousofid* 
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Q. Whyt 

A. Because, when I numeratCi the 5 comei 
kundreds of ih^usands. 

Numerate aiul sec. 

Q. What doeN 8 with 6 ciphers stand fw f 

A. 8 millions. 

Q. Why 1 

A. In numerating, the 8 comes millioni. 

Numerate mkI see. 

Q. How do you read the fii^iires G24 7 

A. Six hundred and twenty-four. 

Q. Wliy do you say 6 hiiiidrmi ? 

Q. Wlial do ihe fig^ures G'^iTii stand for 7 

A. Six thousand two hundred and seventy-eight 

Q. How do you know that ihe 6 is (» thousand 7 
Q. How do you read the fi^ires d<>7G8 7 How do you read IIm 
% u/M ^[^365 7 'How do you read ilie figures G54!212 7 

Express in words the foUomjig numbers, 

Mhtt Th« pupH maj learn tlie value of each fuceeedlng nomlMT kf m 



8 = Eight. 

9 • 

30 = Thirty. 
70 

230 = Two hundred and thirty-nine. 
621) 
50(>5 = Five thousind and five. 
7007 
30002 = Thirty thousand and two 

60009 Lnina. 

62302!) = Six hundred twenty-three thousand and twenty 
928028 
60<M)0(><) = Six million and sixty-six. 
60(KK)!)!) 
750(K)100 = Seventy-five million and one haudred. 
83000600 

Express in fg%ires the foUotoing numbers. 

Sixty.— One hundred and twenty-five. 
Three tl»ousand three hundred and thirtv tliree. 
Three n»illi,on. tlirt^e hundred tliirty-three thousand, thne 
biundred anvl lLi»ty-three. 
Thirty million. 
'i'tm» hunored miUion and twenty -ftrt* 



SlMt*LE ADDITION. 

Q. Will you repeat the following^ 
• NUMERATION TABI«£ 1 

i s 



s 



4 

Is i s i S 

C M o r% o ca 



o 



tMC3_bS o 5 o can 

.^s §--|s ai 3§ si 5^ 

*^*3 2 o g 3 o5 ^ og or^ . oog ^ 

jBcr-J JQcrS m is m w^ n wag ^"^S? .S 
^e^" 'Ot^S 'cJt^o '^t^as TSj^z; ^^^3 '5 

Sfic ac::5 c2S cc3 cc,^ 2^2 S^e 
Pc^ SqD Sort aa>!^ :i o *•* Pa>93 So2: 

KEhC? EEhGT KE-H ffi^pc; SE^S ffir^H WH> 
5 55, 55 3, 555, 555, 55 5, 555,55 5. 

Q. Will you now repeat the combined value of each figure 6 which 
is prefixed to the foregoing Table 1 

A. Five hundred and fifty-five quintiHioriy ^ve 
hundred and fifty-five ^ua^/n/Zto/i, five hundred and 
fifty-five trillion, five hundred and fifty-five billion^ 
five hundred and fifty-five million, five hundred 
and fifty-five thousand^ five hundred and fifty five 



SIMPL.B ADDITION. 

IT VII. 1. Yotibouffnt an orange for 9 cents, and a melon 
fer 15 cents ; what did you pay for both ? 

2. James bougrit a top for (5 cents, a knife for 12 cents, 
and au inkstand for 8 cents ; how much did they all come to ? 

3. Harry and James lost some money ; James lost 20 
eenta» aftrf Harry 12 ; how much did both lose ? 

4. A boy laid out 10 cents in marbles, 8 cents in quills, and 
6 cents for a slate pencil ; how much did he lay out in all ? 

5. You give 40 cents for a Practical Arithmetic, 8 cents 
for a ruler, 9 cents for an inkstand, and lose 6 cents ; how 
much money has gone from you ? 

6. A man gave his children money in the foUowing man- 
ner; to his cSidest 3 dollars, to James 5 dollars, to Thomas 
9 dollars, and to his two daughters 4 dollars apiece ; how 
much did he give away ? 

• In like manner we may go from fubitaUitma to «eortittMiw, «pliUi0W, 
MfM, iMmttttM, deetttMM, mufeaOwmj, iftierfgci»t>m, 4bo. 

3 



ARITHMETIC. 



7. A boy bought 20 marbles for 20 cents, 6 peaches lor€ 
•entB, and 3 apples for 2 cents ; how much money did he 
lay out ? 

8. A man bought a cart for ^ dollars, a plough for 2 dd- 
ars, a pair of steers for 9 dollars, and 2 acres of land for 8 
dollars ; how much did he lay out in all ? 

9. How old would you be, were your age double wliat it 
now is ? 

10. If you had three times as many fingers and thumbs as 
you have now, how many would you have in all ? 

11. How many quarters to an apple, or any thing ? 

12. How many thirds to an apple, or any tning' ? 

13. If an apple, a number, or any thing, is divided into 
4 equal parts, what would one of those ports be called? 
dtf. One quarter, or X. 

14. In the above, if divided into 3 equal parts, what would 
one 'part be called ? 

15. If an apple, or any thing, is divided into 5 equal parts, 
what would one part be called ? ^. One fifth, or |. 

16. What would 2 parts be called ? Ji. Two fifths, or f. 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths? •4. 5. 

19. How many parts doos it take to make die whole ? ^,5, 

20. Why is f the wliole ? ^. Because tlie whole of the 
apple was divided into 5 equal parts ? ' '" 

21. If i of an apple cost 2 cents, what will a whole apple 
•ost? 

22* If -^ of an apple cost 1 cent, what will the whole cost? 

JVbto JS, — Of the two following tables, the first is to be added from left to rigfit^ 
Ihns, 1 aiid.2 are 3 ; thcnihe next line, thus, 1 and 3 are 3, and 3 uro 6 ; then the 
IMXt liM, thus, I and 2 are 3, aofi 3 are 6, ami 4 are ton; and thus with all tlie lines. 

The second is to be added from loft to right, in the same manner. 

The learner, in reciting either, is not to look on the book j Uie Ardor of Um 
ifures being such as to fender it unnecessary. 

23. Hliat %$ the sum qfihefoUomng numbers f 



19 

193 

1934 

19345 

193456 

1934567 

19345678 

193456789 

193 45678910 

1934567891011 



jf. 3 
JS, ^ 
A. 10 
A,\h 
A,SL\ 
ja.96 
4' 36 
A 45 
Jt,55 
wf.G6 



li«4567891011]9 Jt.lB 



SS3323929393 
333333333333 
4 4 4444444444 

555555555555 
6666i66666666 
777777777777 
888888888868 
999999990999 

10 10 10 10 10 10 ) 10 10 10 10 10 

11 11 11 11 11 11 1 11 U 11 11 II 
19 1919 19 19 la. 119 1913 IS 19 



Jl. 


94 


A, 


36 


A, 


48 


A, 


eo 


A, 


79 


A, 


84 


A. 


96 


A. 


08 


A, 


I'^O 


A. 


133 


A. 


M4 
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524. If f of an apple be worth 1 cent, how mucA is a trhole 
apple worth ? 

35. If 2 of a vessel be worth 1000 dollars, how much n 

ihe whole vessel worth ? How much is i worth ? 

26. If you give 300 dollars for ^ of u house, how much is 
the whole house worth ? How much is % wortli ? 

27. If ^ of an apple cost 2 oents, what is tlie whole apple 
worth? 

28. If ^ of a factory be worth 2000 dollars, what is the 
whole worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a 
number of apples : says one boy, My part is -jJg-, and I am 
entitled to one apple ; how many apples is -^ then ? How 
many -^ ? How many ^^ ^ How many -^ J ? How many 
{•§ ? How many -f | ? 

30. 16 men caught so many fish, that they could not count 
them ; a bystander told one man that his part was 100, just 

•yV of the whole ; how many fish would ^^ be ? How many 
W^ ? How many -|^ ? How many -f g ? How many -J-f ? 
How many fish did they catch in all ? 

31. John was bom twenty years after James ; how old will 
James be when John is 21 ? 

82. When Joseph was 21, he married a wife tliat was 10 

J ears old when he was born ; how <^d was the wife when 
oseph married? 

3a How many are 7 and 9 ? 47 and 9 ? 87 and 9? 37 
and 9? .7 and 5? 27 and 5? iJ7and5? 8 and 7? 48 
and 7? 68 and 7? 58apd7? 78 and 7? 8 and 8? 28 
and 8? 48 and 8? 58 and 8? 78 and 8? 98 and 8 ? 9 
and9? 39and9? 59 and 9? 79 and 9? 69 and 9? ' 6 
and 6? 86 and ^? .^and6? 76 and 6? 96 and 6? 106 
and 6? 

^iCr Aftor the maaner of Mie laat exaroplM, the papit ehoBld be taoeht 
to perforin the following. Should he hesitate m any instance, as, for example, 
in adding 8 to 88, just say to him, 8 and 8 are 16, and he will soon see that 88 
and 8 are 96. there being a 6 in both ca^s. By this moans, if he can add any 
two numbers together. Both under 10, he may be taught to add inj number 
smaller than 10 to any number larger than 10. 

9^ The fbliowing may be added by calling each finger a figure. Caro 
ahould be exercised, lest the learner give flie toUl amount llrom the book, 
jwathout making thm uidividuai additiona fot himself. 

S4. Add 5 twos and 5 threes together s^-thus, 2 and 2 are 
4, and 2 are 6, and 2 are 8, and 2 are 10, and 3 are IS, and 
1 ai8 X6, and 3 are 19, and d^ase^^, and 3 are 25b 
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Add 5 foura, 5 threes, and 5 twtm toother. atf. 45L 

Add 5 fives, 5 fours, and 5 threes together. Ji» Ofk 

Add 5 sixes 5 fives, and 5 fours together. w). 75. 

Add 5 sevens, 5 sixes, and 5 fives togetiier. w). 90* 

Add 5 rights, 5 sevens, and 5 sixes togetlien •}. iu5. 

Add 5 nines, 5 eights, and 5 sevens together, wi. 120 

Add 10 ones and 10 twos togeUier. wi. HO. 

Add 10 threes and 10 twos togetlier. w). 50. 

Add 10 fours and 10 threes together. wi. 70. 

Add 10 fives and 10 fours together. •^. 90 

Add 10 sixes and 10 fives togetlier. ^, 110 

Add 10 sevens and 10 sixes togetlien .4. 130 

Add 10 eights and 10 sevens together. ^. 150- 

Add 10 nines and 10 eights together. ^, 170. 

Q. What U ihts which you have dow been doing caUed 7 

A, Addition. 

Q. What, then, may tne putting together of two or more numbcn^ 
and findin? how much they make, 1:^ cdted 7 

A. Addition. 

Q. What is the puuing together, or collecting, of several numbert 
t£ the same name, or denomination, called 7 

A. Simple Addition. 

Qi What do you mean by the same name, or denomination 7 

A. All pounds, all dollars, all ceilts, or all 
drams, <&o. 

Q. How many are 20 and 30 7 What do you call the 50 7 

A, Amount. 

^^ It is thought advisabte, whenover the operotion of tho first snni in 
any rula is given, to (Krnct the pt»]iil, at\Hr a careful uttention to the question! 
in the book, tocopv the sum on his slate, and .from this to answer the <}ae8tiooa 
respecting the work, witliout looking on the book at recitation. 

Operation by Slaie illustrated: 

1. A man bought a cart for 25 dollars, a yoke of oxen for 69 
dollars, and a plough for 7 dollars. What did he give for the 
whole ? 

OPERATION. q. In writing this example down, 

why do you place the 7 (units) un- 
der the 9 (units) ? why not place it 
under the 6 (tens) ? 

Ji Because, if I should , the 7 untta 
would become 7 tpns, or 70 ; that is, 
the 7 dollars would hecome70doUar«« 



i 



Cart, 25 dollars. 

Oxen, 69 dollars. 
Plough, 7 dollars. 

Amount, 101 doHars. 

>. How do YOU obtain the 1 in the Jijis. f 

F. 1 Mj T (uuto) and 9 (units) are t6 (units), andrS mtm 
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(noits) are !Zl (unita)^ or 2 tens and 1 unit, writing the 1 in the 
mnits' place. 

Q. What do yoTi do vvitli the 2 tens ? 

j^. i carry or add them to the 6 (tens), in the next higliar 
place, v/here all the tens belong. 

Q. What is this adding of tlie 2 tens called f 

Ji. Carrying one for every ten. 

Q. How do you procoe.d to get the 10 in the Jlns,f 

A. The 2 (tens) to carry, and G (tens) make 8 (tens), and tfas 
2 (tens) over the 6 (tens) are 10 (tens). 

From these illustrations we derive the following; 

RULE. 

Q. IIow do you wrile the numbers down ? 

A. Units uncter units, tens under tens, &c. with 
li line underneath. 

Q. At wiricl) hatul do you begin to add ? 

A. The right. 

Q. If the amoimi of any column be 9, or less, how do j'ou proceed T' 

A, Set it down. 

Q. If it be more than "9; what do you do ? 

A. I set down the right-liand %ure, and can/ 
the left-hand figure, or ligures, to the next column. 

Q. Which figure would yon write down, and which carry, in 18, 10, 
13, 36, 81, 9 k 1U8, 53, (57, 125? 

Q. What do you do widi the amount of the last column T 

A. I set the whole of it down. 

Proof. Q. IIow do you prove the o|»eralio«i 7 

A, Begin at the top, and add the figures dowi>- 
ivard, in the same manner as they were added 
upwards. 

Q. What must this amount be like T 

A, The first amount. 

Mart Exercises for the Slate. 

J):^ To Mve the troui)le of having the |iupU running up conttnaallyts 
hU teacher to kuow if his sums b« f ij;hi, and to p'tsvont *he learner^ from 
copying the answur* on hia slate from tlic bciok. itWirect aitf vor§ will b« 
fiven Uirough the book, when that can conveniently be Joae : in other eaaea, 
oireet a&swera will be ^ven. 

2. A roan bought a suit of clothes for 57 do!lar8, a pur of 
I^OQts for 8 dollars, and a secretary for 28 dollars. What did h«r 
gWe for the whol»> ? A. 93. 

3. In an orchard, 20 trees bear pears, 54 bear peachee|and & 
bear plums. How many are tbei» in. the orchard? A, c(t 

3* 
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A. A man bought a barrel of flour f<fT 10 dollarg, a barrel «i 
inola88t>s for 29 dollars, and a barrel of rum for 36 dollars. Hour 
much did he pay for ali the articles ? ^. 75. 

5. James bought atone time 89 marbles,- at another time 54, at 
another 60, at another 75. How many did he buy in all ? A. 278. 

6. A man gives 89 dollars for | of a chaise \ how much must 
he give for the whole at tliat rate ? A. 2(57. 

7. You expend for a gold watch 165 dollars, for a chaise 225 do! 
lars, for a new suit of clotlies 80 dollars, and give your father 400 
dollars. How much money have you parted v/ith in all? A. 870. 

8. If I of a vessel be worth 9265 dollara, what is the whole 
vessel worth ? A. 6795 dollars. 

9. What is the who|e stock which a man has in trade worth, 
if i be worth 3500 pounds? A. 14000 pounds. 

10. If » man own \ pf a bank, and his part cost 26000 dollars, 
what would the whole be worth at that rate ? A. 208000 dollars. 

11. If my neighbor should borrow of ,me at one time 656 dol 
lars, at another 50 dollars, at another 3656 dollars, and at another 
5000 dollars, how much should 1 lend him in all ? A. 9362 dollars 

12. A merchant owes 617 dollars to Messrs. B. <& T. C 
Hoppin, 516 dollars to Messrs. B. & C. Dyer, 600 dollars to the 
Exchange Bank, 1000 dollars to the Union Bank; 1 demand 
how much he owes in the whole ? A. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, at 
another 500 barrels, at another 416 barrels; how many barrels 
did he buy in the whole ? A, 1516 barrels. 

14. James was born A. D. 1800 ; what year of our Lord will 
"it be, when James is 37 years of a^e ? A. 1837. 

15. Gren. George Washington was born A. D. 1732, and lived 
•<)7 years ; in what year did he die ? A. 1799. 

16. From the creation of the world to the flood was 1056 
years ; from thence to the building of Solomon's temple, 1336 
3*ears ; thence to the birth of our Saviour, lOOo years : in what 
.^ear of the world was tlie birth of Christ ? A. Anno Mundi 4000. 

J $0^ In the Key the toachor will find all the answers to the following examples 

(21.) 
Shillings. 
4567321232142 
121212121212 
123412341234 
234 234 2 ^4234 
12 391 5210 789783 898768907651 



.("•) 


(18.) 


(19.) 


20. 


i>ollars. 


Drams. 


Dimes. 


Mill3. 


35 


313 


1645 


132132 


.64 


.280 


.0 321 


245123 


-a^i 


741 


4610 


521085 


18 


24 


5386 


603898 



• The teacher will observe that the amounts of the several sams are divided 
4^<3, and the' quotients given for the answers will be found in sum No. 97, 
4wch quotient beinj^ sot a^pumt the Nq. of tbe SQm, thjit faeinQy more roadjlf 
^tsU if tbe sam be light. 
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(22.) (23.) 

Eagles. Dollars. 

«711352G0357 1234567891 2345 b"78f 

311070582121 987054 3 21987654320 

C2551 6374232 5544 3 3221 12233442J 

813602115001 " 6 65 5 4433221100 113S 

535126100812 776655443322110011 



(24.) (25.) 

Pennyweighta. Degrees. 

987654321 65421034596^2 

9 8765432 13000 

9876543 852670000 

987654 895965 

98765 82324 5 261785 

1234 12312612 

123 721 

12 21 

1 3 



.*p* 



Furlongs. 
34567230137 9 5 4321056513 
8213054986 5 20315 6 821342 
132214 2 3 001360421210050 
a 234315224 3 13200230 3 2 13 
5300431132241121 31 321 20 



(27.) 

A. to No. 17. ^ 9 

A. to No. 18. 65 5 

A. to No. 194 5 7 2 4 

jj. to No. 80. 7 6 4 7 

j^. to No. 21. 6114 5 3 2 9 18 1 

j9. to No. 22. 8 5 2 14 9 8 110 4 1 

.f. to No. 23. 10 3 5 914 7 2 5 8 8 8 5 2 2 2 5 

jf. to No. 24. 3 6 5 7 9 4 6 9 5 

jtf. to No. 25. 2455404871253 

if. to No. 26. 68432222190020371507746 



)a 



. Total imoant, 205269774325997004629731 
28. Ada 8541, 125», 3560, and 2456 to|etiier. A. 15813, 
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29. Add 15000 dolls. 2500 dolls. 36504 dolls. 29321 dolls. I»- 
father. A. 83415 dolls. 

30. Add iroOO raillA, 1100 mills, 110 mills, and 11 mills, to- 
fether. A. 12'i2T mills. 

31. Add 55r>r>r>5 ounces, 33:^ ounces, 66 onnces, 4444444 
•uncies, and '^^£1 ouncrs, toort'thor. A. 5025020. 

32. What is tho sum of the following numbers? viz. 
Twenty-five, Three hundred sixty-five, Two thousand one 

hundred and forty-five. Eighty-nine thousand, Four hundred 
eighty-five. Nine million and six, Ninety millioa and nine 
thousand. A. 9910X02G. 



SIMPLE SUBTRACTION, 

^ VIII. 1. Geors^e had 10 apples, and srave 6 of them to 
William ; how many did he Jiavc left .' Why .' A* Because 
4 and 6 are 1 0. 

2. Rufus, having 20 dollars, gave 12 to James ; how many 
had he loft.? Why? 

3. A man, owing 30 dollars, paid 20 ; how many did he 
^en owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had ho left .» 

5. A merchant bought a piece of cloth for 120 dollars, 
and sold it for 140 dollars ; how much did he make by the 
bargain ? ♦ 

a From 100 take 20 ; take 10 ; take 40 ; take 60 ; take 
70 ; take 80 ; take 90 ; take 95; take 85 ; take 75 ; take 5; 
take 15. 

^ 7. John, having 75 apples, gave 20 to his oldest brother, 
20 t© his youngest, and 20 to his sister ; how many had 
he left? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the otiier ; how many had he left ? 

9. William has two pockets, both of which will bold 75 
peaches ; he has in one 15, and in the otlier 45 ; how many 
more will both hold? 

10. A boy, returnLig with a basket full of oranges, con- 
taining 100, and meeting his cousin by tlie way, gave him 
aO ; how many did he carry home ? 

Jl. Two boys were playing at marbles ; each had 20 when 
•bey began ; John lost 5 ; how many did each have then? 
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When the untortunate boy had lost all but 2, how many htd 
James won trotn John? 

]2« You bought 100 new marbles for fifly cents, and bM 
Peter 10 for 15 cents, Harry (> for 10 cents, and Thomas 
o4 for 20 cents; how many marbles had you remaining? 
and how much more did you pay for th^jm than what yon 
sold came to ? 

Vi, How many quarters to an apple, or any thing ? How 
raan"t?iij*ds? How many fifliis? How many sixtJis? Sevenths? 

14. If you had 4 pencils, and should give away ^, how 
many would you have left ? 

15. If you 'lad 3 cents, and should give away J*, how 
many would you have left r 

16. If you had 8 pencils, and should give away ^, how 
many would you have left? 

17. How many would you have left, each time, if yoa 
ahould give away §, f, |, |, J ? 

18. If you had 16 marbles, and should give away -j^ 'f^, 

Ar> -^^ T^» A» ih ih ih ^o '^ "^any would you have left 
each time ? 

Q. ^V^lat is this which you have now been doing called ? 

A. Subtraction. 

Q. What, thvii, is ihe taking of one number from another of Iht 
tame name, or deuomiiiauon, called ? 

ji. Simple Subtraction. 

Q. What do you mean Uy the same name, or denomination t 

A, When the numbers are either all dollars, Of 
all days, or all shillings, or all seconds, &.c. 

Q. In Addition, you rccnlJeci thai you were retiuirod to pat together 
two or more numbers, to fuid their amount ; now it seems that we ar« 
to take one number from anoilnir, to find dieir diflercuce : how, then, 
does Subtraction appear to ditTor from At' lition ? 

A. It is exactly the op[)osite of Addition. 

Q. What is the Uirijost number ccdlcd ? 

A. The Minuend. 

Q. What is the .smaller nu.nbcr called T 

A, The Subtraliend. 

Q. What is that whii-jj is left after subtracting '•ailed 1 

A. The Difference, or Remainder. 

Q. From 'he above, huw nriany parts do there ajipear to b9 in Suk 
irastion, and wli&i cire they l 

A. Three — Minuend, Subtrahend, and DiiTei 
Mice. 
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Operation by Slate iUustraied. 

1. A man, haring 387 doUan, lost 134 doUati; how mum^ 
hadheletlf 

q. In this- 
ez«Biple, how 
do yott.obtaint 
the 3, 5, and 
2, in thtt Re- 
mainder ? 
^. 1 lay, 4 



He had 



»^ 



AtG lost 



OPERATION. — 

S b 7 dollars, the BBnuend, 
134 dollars, the Subtrahend, 



Had left 253 dollars, the Remaitider. 



OPERATION. , 

V^agon, 62 dollars. 
Harness, 39 dollars. 

Difference, 23 dollars. 

PUooF, 62 dollars. 



(nnits) from 7 (unitto) leaves the^ (units) ; 3 (tens) from 8 (tens) 
feaves the 5 (tens) ; and 1 (hundreds) from 3 (hundreds) leaves 
tiie 2 (hundreds.) 

2. A man bought a wagon (or 68 dollars, and a harness^ 
ftwr 39 dollars ; what did the wagon cost him more than tb»' 
ternessP 

^i In this example, we nave »*- 
little difficulty in attempting to^ 
subtract as before, by saying 9* 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from the G* 
tens, the next upper figure, whiclr 
would leave 5 (tens), and join or 
add thisrl (ten), ti^at is, 10 aniti,^ 
to the 2 units^ making 12 units; 
li9W would vou then proceed to get the 3 ? 
A, 1 would say, 9 (units) from 12 (units) leaves 3 (units.) 
Q. Now as we took 1 ten from the 6 tens, it is evident thal* 
we must call the. 6 tens 5 tens, and say, 3 tens from 5 tens leav* 
9 fens ; but suppose that, instead of making the upper figure 1 
less, calling it 5, we should moke the lower figure one more, cal^, 
ing it 4, what would be the result, and how would you proceed F 
A. \ would ^ay, 1 to carry to 3 makes 4, and 4 from 6 leaver^ 
S, the same as before. 

q. What is this taking V from 6,' and adding it to 2, tb» 
■pper figure, called.' 
A. Borrowing ten. 

Proof. Q. If 8 from 14 leaves 6, because 6 and 6 ar* 14^ 
Itow would you proceed to prove the operation .' 

jtf. 1 add 23 (the Difference) to 3!) (the Subtrahend), makinf 
fl^ an amount like the Minuend — >tlierefore right. 

From these illustrations we derive the foUow^af . 
0. How do you write the numbers down f ' ' 

A. The less under the greater. 

^ How.iio you p}ac« luiiu l^nt ie.«.f 
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A: Units under unitSj tens under tens, Sic. 

Q, At whicb imiKi uo ion i«gvir to aubifactT 

A. The rigrhi. 

Q>; How Ou yo^ »uoiTaet aeh figure in the lower line T 

^ Froia the ti^uro p>>ir>y*» itv 

Q. VVhai do you set Uuwn-; 

-^: Tiie Difleienee: 

Q. li the owef li|pue be greater than that abM*e it, wImI de 
^oudof 

A* AiW ttJfi to ihe upper figure. 

Q. What do 011 do ttien f ' 

A^ From thi8 amount take the lower figures 

Q.. What Jo jrou aet do m 7 

A. The Differen ^. . 

Q. How maoT do yoix vaity, in aU cases, when the lower figurt Ir 
gceater than Uial atove iff' 

A, One. 

pRuop ^ WiscI) nniriiM*n do you add together to pfore flw 

operation f 

A, The rWflference and Subtrahend. 

Q, vVhai iiiast the amo tail be like J 

A* rtie--.l\linuend4 . 

More Exercises Jar the SicUe, 

SC A man, having 98 dojlars, paid away 49; how many h«4' 
keleft? ^. 4f» dollars. 

4. James bought 77:' marbles, and lost 29 of them; how many- 
kad he left ? Ji. .49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 doUanr 
fbr a horse ; how much more did he pay for the watch than for 
the horse ? Ji. 120 dollars. 

6. A man bought a' chaise for 215 dollars, and to pay for it- 
gaye a wagon, worth 37 dollars, and the rest in money ; how^ 
nnch money did he pay ? A. 178 dollars. 

7. A merchant bougnt a piece of cloth, containing 489 yards,<. 
«nd sold 3G5 yards; how many yards had he leftf*' A. 124^ ^ 
rards. 

8. If you have 20 dollars in your pocket, and owe 15 dol- 
kra, how many dollars will you have left in your poeket, whea" 
your debts are paid ? 

9. If you have 2500 dollars* worth of stocks, and owe 150C 
dollars, how much worth of stock will you haye, after yovr 
4ebts are paid ? A, 1060 dollars. 

10. America was discovered by Cfiristopher Colnmbvs, m 
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1492 ; liow many years had elapsed at the time when hoBtUUias 
•ommenced, in the revolutionary war, 1775 ? j9. 2S3 yean. 

11. Gen. Washington was bom in 1732, and died in 1799 
how old was he ? A. G7 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and Jamei 
4; now how many will he have left, after paying RnAu 
and James f 

13. A merchant owes to the Exchange Bank 2365 dollars, ta 
the Bank of North America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars ; how much will he luiT« 
left, after payin^r both hanks ? A. 24G35. 

14. If you buy 20 apples for 40 cents, and sell 15 for 35 
eents, how many apples will you have left, and how much will 
they cost you ? 

15. A grocer buys 560 bushels of rye Itir 530 dollars, and 
•ells 200 Dushels for 400 dollars; how many bushels will he 
have left, and what will they cost him.' ^. 360 Lushels, and 
they cost him 130 dollars. 

16. A wine merchant bought 3600 gallons of wine ; and sold 
at one time 2400 gallons, at another lUOO gallons; how many 
gallons has he on hand ? A. 200. 

17. From 200 take 150 j take 190. 

OPERATION. 

200 200 50 
150 190 10 



50 10 60 ^ns. 

To prerent tho learner from copyin{» his answer from the book, to 
IbOowiag exaroplQs have uuiiwcrs tbniiiv'i iiy adding together two Bcpoiats 
ff^sultfl. Each of thctie rosuUs is, in all such c. scs, however simple the pi)»- 
ma*, given in the Key^ which goes along with this work. 

18. From 90 take 22 ; take 55. 

19. From 17() take 58 ; lake 42. 

20. From 176 tike 90; talie 100. 

21. From 10(H) take 700; take 550. 

22. From 1000 take.<;(H); take 400. 

23. From 15t.O take 1000; take 1200. 

24. From !500 take 900; take :V)0. 

25. From 2.">:W take Um ; take '209. 

26. From 25:W take 999; take 2000. 

27. Froia r.s:i(v4:2 take 7000 ; lake 70. 
23. From m'M) take 79!M)9; take 7?-'888. 
29. From 80000 take 5000; tike 12345. 
80. From iHXMKK) fiko 1 ; lake 10. 
31. From 900000 lake 100; take »0(K). 
^. From 9C0000 take 10000 > take 100. 



^. 


121. 


j3. 


252. 


j3. 


162. 


^. 


750. 


A. 


1000. 


A, 


800. 


A. 


1750. 


A. 


3153. 


A. 


2077. 


A. 


15(k36014, 


A. 


1113. 


A. 


14J655. 


A. 


179i)?)89. 


A. 


1798900. 


A. 


i7ay90# 
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33» *'rom 1000000 take 1; take 10. A. 1999989. 

34. From nine million take 3. A. 8999997. 

35. From nineteen million take nineteen. A. 18999981. 

36. From forty million take one million. A. 39000000. 



SIMPLE MULTIPLiICATION. 

IT IX, 1. What will 3 books come to, at 20 cents apiece ? 
Why ? A. Because 20 and 20 are 40, and 20 are 60 ; that 
is, 3 times 20 are 60. 

2. What will 3 bushels of apples come to, at 30 cents a 
bushel r Why ? A. Because 30 and 30 are 60, afcd 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head .? At 
12 dollars ? At 14 dollars ? At 18 dollars ? At 20 dollars t 
At 25 dollars ? How many are 2 times 10, then ? 2 time& 
12? 2 times 14? 2 times 18? 2 tunes 20? 2timesJ45f 

4. What will 30 yards of doth come to, at 2 cents pet 
>ard? What will 14 yards? 16 yards? 12 yards? '^ 
yards? 30 yards? 60 yards? 80 yards? How many are 
2 times 30? 14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 cents per 
yard? What will 4 yards ? 6 yards? 12 yards? 20 yards? 
30 yards ? 60 yards ? 80 yards ? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece ? Why ? 
A, Because 10 and 10 are 2Q, and 10 are 30, and 10 mdl'e 
are 40; that is, 4 times 10 are 40* 



Q. What, then, is raultiplication a quick way of perfonnlng? 

A, Many additions. 

Q,, What is the number called, which is to be added to itself, or r»> 
pealed several times ? 

A. The Multiplicand. 

Q. What is the number, which shows how many times the mn^tipfr- 
eond is to be repeated, called ? 

A. The Multiplier. 

Q. What are both multiplier and multiplicand aometimei calM T 

.4 Factors, or Terms. 

fl. What is the result, or number found by muldplyinff, calltJ t 

A. The Product. 

4 



ARITHMETIC. 



OPERATION. 

Multiplicand, 1 7 dollars. 
Multiplier, 4 barrels. 

Product, C 8 dollars. 



1 X. When the MuLTiPusa » 12, or less. 

Operatianr hy Slate illustrated. 

1. How much will .4 barrels of pork come to, at 17 doQan 
a barrel ? 

Q. Since 4 times 7 are the 
same as 7 times 4, we see that 
it makes no dilference which 
number is considered tho mul- 
tiplier : why is the 4, then, 
made the multiplier in this ex 
ample ? 

^. For the sake of convenience, it being the smaller number. 
Q. How do you get the 8 units in the product? 
A, 1 sajr, 4 times 7 (units) are 28 (units), or 2 tens and 8 
units, writing down the 8 units, and carrying the 2 (tens), 
as in Addition. 

Q. How do you obtain the 6 ^tens) ? 

A. 1 say, 4 times 1 (ten) are 4 (tens), and 2 (tens), to carry, 
moke 6 (tens). 

Proof. Q. As 3 times 17 
and 1 time 17 evidently make 
4 times 17, how can you prove 
the above operation ^ 

A. 1 can multiply 17 by ,3, one 
less than 4, making 51 ; then 
add 17 (the multiplicand) to 51, 
making ij^ ; which, being like 
the result in the first opera- 
tion, proves the work to be 
right. 



PROOP. 



17 

3 1 less than 4, the for- 

— • nier multiplier. 

5 1 

1 7 the multiplicand. 

6 8 like the result of the 

other operation, — 
therefore right. 

From these remarks and illustrations we derive the following 

RULE. 

Q. How are the terms to be placed t 

A. The less under the greater, with units under 
units, tens under tens, &c. 

Q. At which hand do you begin to multiply t 

A, At the right hand. 

<^. How are the figures of the multiplicand to be multiplied by 4m 
Ituilier ? 

A, Separately. 

Q» How do you carry and write down t 

aC As in Simple Addition. 



SIMPLE MVLTIPLICATIOJC. 



M&rt Exercises for the Slate. 

2. What will 125 pounds of cheese cost, at G cents a po'jad ' 
A. 750 cents. 

3. What will 420 pouncs of pork come to, at 9 cents a 
pound ? j3. 3780 ccHts. 

4. What wi!l 107 barrels of flour come to, at 9 dollars a 
barrel? Ji. 1503 dollars. 

5. Wliat will be the price of 8 hogrsheads of wine, at 129 
dollars iK?r hogshead ? jf. 1038 dollars. v 

G. A merchant sold 895 oranges, at 11 cen*« apiece ; what 
did the 7 come to.' A. 9845 cents. 

7. What will 23G lemons come to, at. 8 cents apiece f At 
6 cents .' 

236 236 1888 
G 8 1416 



1416 



1888 



3304 Ans. 



{)0r For tho aniwera to each intlivida^ procoM, tho teacher can eonauk 
ti<e Key. 

A. 600. 

A, 13321. 

A. 181 G5. 

A. 979815. 

A. 1175778 

A, 1851840 

A. 087t)4.'3. 

A. 3801732. 

A G5Gl)t;28. 

A. a^l 5047523. 

A. 135795074075 

A. 11806000C5. 



8. Multiply 120 by 2; by 3. 

9. Multiply 1211 by 5; by 6. 

10. Multiply 1211 by 7; by 8. 

11. Multiply 05321 by 9 ; by G. 

12. Multiply G5:^al by 8; by 10. 

13. Multiply 1234r>() by 11 ; by 4. 

14. Multiply 12.M50 by 3 ; by 5. 

15. Mnlliply 345012 by 3; by 8. 
10. Multiply 345()1-^ by 12; by 7. 
17. Multiply 12:^45000789 by 3; by 4. 
IS. MulUply 1234500078i)by5; by 0. 
IJ. Multiply 230120013 by 2; by 3. 

\ XI. When the Multiplier is more than 12. 



1 . There are 305 4ays in one year ; how many are there m 
36 years? 

Q. How do you get thd 2190 ? 

A. By multiplying 305 by G, m 
in H X.* 

Q. How do you obtain the 1093 ' 

A, By multiplying 3G5 by 3, a« 
before. 

Q. Now, as you haye seen th«t 
figures increase their value tea 
times, by being removed one place 
farther towards the left, can you tell 
me why 1095 is so removed, thefeby 



OPERATION. 

365 days. 
36 years. 



2100 
1095 



13140 days, Ans. 

Um 5 U> lUl vnder the muftiplier 3 ? 



10 ARITHMETIC 

A. Multiplying bv the 3 tens, that is, 30 units, gives a product 
10 times greater than if the 3 tens were 3 units ; hence tlie 5 
nust be placed in the tens' place. 

To explain why you add the two products together. 

Q. Wnat does multiplying 305 by C give ? 

A. Tlie number of days in 6 years. 

Q. What does multiplying 365 by 3 tenr give ? 

A. As the 3 (tens) are 30 units, multiplying by 30 will, of 
course., /erive the number of days in 30 years. 

Q. \Vny, ♦Jien, do you add these two products togellier } 

A, To get tue whole number of days in 30 and G years, tliat 
is, in 36 years. 

From this example we derive the following 

RUL.E. 

Q. How do you wrile the numbers down, and multiply t 

A. As in If X. 

Q. Where do you write the first figure in each product f 

A. Directly under its multiplier. 

Q. How do you proceed next 1 

A, Add all the products together as they stand. 

Mere Exercises for the Slate, 

2. What will 315 bushels of rye cost, at 43 cents a bushel ' 
A 132.30 cts. 

3. There are 63 gallons in a hogshead ; how many gallons 
are there in 25 hogsheads ? A. 1575 gallons. 

4. What will 426 gallons of molasses cost, at 46 cents a 
gallon ? A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how 
long will it take one man to do the same ? A. 49731 days. 

6. What will 234 barrels of beef come to, at 15 dollars a 
oarrel ? At 13 dollars a barrel ? A. 6552 dollars. 

7. If a man receive 256 cents for one day's work, how 
many cents will he receive, at that rate, for 17 days.^ For 29 
days.? ^.11776 cents. For 116 days.? For 105 days? jJ. 56576 

6. If the stage runs 9 miles an hour, how manv miles will 
it ran, at that rate, in 12 hours ? In 19 hours ? A. 279 miles 
In 25 hours ? In 36 hours ? A. 549 miles. 

9. If a maa save t61 dollars in a j&sar, how much will ft 
amount to in 19 years ? In 35 years .? A 8694 dollars. 

10. Multiply 62123 by 13. A. 807599. 

11. Multiply a5432 by 14 ; by 15. , A, 1027528. 

12. Multiply 65217 by 16 ; by 17. A. 2152161. 

13. Av -imply 207812 by 19 ; by 21. A. 8312480. 

14. M ttltiply 207812 by 25 ; by 35. -' •' '•■ A- I 6671»: -' 
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15. Multiply S2100421 by 65 ; by 65. A, 4815063150. 

16. Multiply 32100421 by 27 ; by 33. A, 1926025260. 

17. Write down one thousand, multiply it by 25, add fivo 
thousand to the product, subtract twenty-nine thousand nine 
hundred and ninety-nine from the amount, and see if the re 
mainder be 1. 

H XII. When the Multiplier is 10, 100, 1000, &c. 

Q. How many are 10 times 5 ? Now, if we annex a cipher to the 5, 
thus, 50, it will produce the same effect : why is this 1 

A. Because, by annexing a cipher to 5, the 5 is 
removed to the tens' place ; hence the value is in- 
creased 10 times. 

Q. What effect would two ciphers have, or three ciphers, &c.? 

A. Two ciphers would remove any figure two 
places towards the left, and of course increase it 
100 times, and so on for 1000, &c. 

Rule. Q. What, then, appears to be the rule ? 

A. Annex to the multiplicand all the ciphers in 
the multiplier. 

Exercises for the Slate, 

1. What will 36 bushels of rye cost, at 100 cents a bushel ? 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel t 
What will 1000 bushels ? What will 10000 bushels } What 
will 10 bushels f A. 9G6570 cents. 

3. Multiply 8978 by 10 ; by 100 ; by 1000 ; by 10000 ; by 
100000 ; by 1000000. A, 9975545580. 

H Xin. When there are Ciphers at the Right 
Hand of either or both the Factors. 

RoLK. Q. From the iQastralions given, IT XII., how does it appear 
that we can multiply T ^ 

A. Multiply without the ciphers first, and annex 
them to the product. 

Exercises for the Slate. 



(1) 
Multiplicand, 63500 

SO 



3175000 
4» 



Q. How do you get the 3 
ciphers in the product? 

A, There are 2^ at Uie right of 
the multiplicand, and 1 at the 
right of the multiplier, makhig 3. 



ARITHMETIC. 

^ i^r The Kj0 dontaini the entire worli of the fix (bllowtnff examplet ; and 
rimilar aid ir anbrded the teacher in other parte of thie treati«e, when the pr»- 
eeat of solution ta long aad tedious. 

3. Multiply G2\2:mi0 by ItUKKXK A, 80759900000(0. 

3. Multioly :iry4:i2(»00 by aTjiJOOO. Jt, {K)705yS»000(iO. 

4. Multiply G7ti<J354270000 by 685300. 

j9. 465^44481231000000. 
6. Multiply 78954308705 by 7235000. 

Ji. 571^35075064775000 

6. Multiply 123456789 by 123450000. 

A. 15240740602050000. 

7. Multiply 1234567890 by 1234560000. 

«^. 1524148134278400000. 

% XIV. When the Multiplier is a Cohpositb 

Number. 

Q. How many arc 5 times 8 ? 7 times 9 7 12 limes 12 7 

Q. What are ihcse pr<Mlucts, 40, G3, 144, called 7 

A, Composite Numbers. 

Q. What are the multiplying immbeirsy 5 and 8, 7 and 0, 12 and 12, 
called 7 

A. The Component Parts. 

Q. Wijai are the component parts of 36 T Of 72 7 Of 100 7 Of 
fT? Of 13 7 Of 35? Of 132 f Of 144 7 

Q. What, then, is the protinri of any two numbers called 7 

A. A Composite Number. 



1. What will 14 barrels of flour cost, at 8 dollars a barrel ? 

Q. What does multip]yin|r 
8 dollars by 7 barrels give ? 

A. The price of 7 barrels at 
8 doiJars a barrel, making 50 
dollars. 

Q. How much more will 14 
barrels oodt tlian 7 barrels ? 

Ji. 2 times as much as 7, 



OPERATION. 

8 dollars. 
7 barrels. 

5 6 dollars. 
2 times 7 arc 14. 



112 dollars, Ans. 



that !s, 2 times 5G, making 1 1^ 
dollira. 



IluLV. Q. How. then, would you begin to mohipW ? 

A. By one of the component parts first, 

Q. Wlial would you multiply this product by 7 

A. By the' other component pari. 
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More Exercises for the Slate, 

5. What will 3r> hundred weight of sugar cost, at 29 dolltf* 
a hundred ? «^. 1044 dollars. 

3. Multiply 30(•>^l4»^S by 35. ^. 107289980. 

4. Multiply 407HV)45 by 96. ^. 391578720 

5. Multiply 18!)34 by 108. ^. 2044872. — 

6. MulUply 45G78 by 144. A 6577632 



SIMPLE DIVISION. 

H XV. 1. If you divide 12 apples equally between two 
boys, how many will each have ? How many times 2 in 12, 
then? Why ? w^. Because 2 times 6 are 12? 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents ? For -9(3 cents ? How many times 8 in 48 ? 8 
in 96? Why? 

3. A man bought 8 lemons for 80 cents ; how much did 
he give apiece? How many times 8 in 80? Why, or 
proof ? 

4. How many gallons of brandy, at 3 dollars a gallon, can 
be bought for 3'() dollars ? For 60 dollars ? For'OO dollars ? 
For 300 dollars ? Why? 

5. Four boys found a bag containing 48 silver dollars ; 
how many will they have apiece, if it be divided equally ? 

6. Whei" oranges are 2 cents apiece, how many will 8 
cents buy ? Will 1 (J cents buy ? Will 32 cents ? Will 38 
oents ? Will 48 cents? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how many 
'pounds can you buy for 45 cents? For 54 cents? For 108 

cents ? 

8. How much is one half (i) of 4 ? Of 8 ? Of 16 ? Of 
20? Of 24? Of 30? Of 100? Of 200? 

9. Harry had l(j apples, and gave one half (J) of them to 
Thomas ; how many did Thomas receive ? 

10. How much is one third (J) of 6? Of 24? Of 30? 
Of 36? 

11. How much is one half (d) of 8 ? One third (J) of 24 ? 

One fourth ( » ) of 16? One fiaii (-J) of 35 ? One sixth (|) 
of 24? One sevcntli {}) of 35? One eighth (J) of 5^5 
One ninth (i) of 108 ? One twelfth (^V) of 144 ? 
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12. How many times 4 in 40? 3 in 60? 5 in 100? (ft 

in 1200? 8 in 480? 



Q. What is this method of finding how many timM one oimber i9 
coatained in another, or of dividing a number into equal parts, caltod f 

A. Division. 

Q. What is this method of finding bow manj^ times one mimber is 
coiJained in another of only one name, or denomination, caJled 7 

A. Simple Division. 

Q. What is the number given to divide by called 7 

A. The Divisor. 

Q. What is the number to be divided called T 

A. The Dividend. 

Q. What is the number of tinves that the divisor is contained in the 
dividend called 7 

A, The duotient. 

Q. What is that which is sometimes leA aller dividing, or after the 
operation is performed, called 7 

A. The Remainder, which must always be less 
Uian the Divisor. 

Q. Of what name, or deaomtnalioB^ is the remaindev 7 

A. The same as the Dividend. 

Q. If your dividend, for instance, be ounces, what will your re- 
mainder be 7 

A, Ounces. 

Q. IIow many times 4 in 40 7 and why 7 

Q. From this example, what does Division appear to be the opp«^ 
site of 7 

A, MuItipIication> 

Q. James hiving 12 1 2 Granges 

oranges, was desirous of _^ * * ^ ® 

dividing them equally One to each makes 4 

amonjgliis 4 little sisters, 
and. in order to do this, 
he Landed them at first 
one apiece : how many 
had he left 7 

Q. When he handed 
them another apiece, how 
many had he left 7 

Q. When he handed 
them one more apiece, 
how many had he left 7 

Q From these illustrations, how does it apprar that a number majr, 
be divided into equal parts 7 

A. By Subtraction, 



1st time he had 8 left. 

One to each makes 4 

2d time he had 4 left. 

One to each makes 4 

3d time he had left. 
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^ Q. How many times did Jaincs g^ve to each of his sisters an onnf« 
Q. How many times did you subtract ? 

A, Tliree times. 

Q. How many times 4 in 12 ? 

Q. iiv this we see that the quotient represents the number of sub 
tractions : now, if the quotient were 4000, now many times would it b« 
iTccessnry to take tlic ui.isor from the dividend to perform Division bv 

Subtraction 7 

A. 4000 times. 

Q. What, then, is Division a quick way of performing? 

A. Many subtractions. 



SHORT DIVISION. 

H XVI. Q. What is Short Division ? 

A. When the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought fyr 
657 cents ? 

OPERATION. 

Dividend. 
Div'Bor, 3)057 cents. 

duotient, 219 orango^, Ans. 



Q, How do vow ob- 
tain the 2 (hundreds) in 
the quotient f 

^. i bejjin on the left 
of the dividend, and 
say, 3^ the divisor, is 
contained in G (hun- 
dreds) 2 (hundreds) times, that is, !^0 times, writing the 2 
(hundreds) down under tlie 6 (hundreds). 
Q. How do you ^et the 1 (ten) ? 
^. 3 in 5 (tens) 1 time, and 2 (tens) left. 
Q. What do you do with the 2 which is left ? 
,^. 1 join, or cairy it as 2 tens, that is, 20 units, to tlie 7 unite, 
taakins 27. 

Q. How do you proceed to get the 9,. then ? 
M. 3 in 27, 9 times. 

Q. How many times 6 in 30, and 
why f 

Q. How, then, would you proceet 



PROOF. 

auotient, 219 
Divisor, 3 



Dividend, 65 7 



to prove the foregoing example ? 

^. I would multiply 219 ^the quo^ 
tient) by 3 (the divisor), making 6T* 
{the dividend) — therefore righl. 



4« ARITHMETIC. 

From tlie illustrations now given, we derive the foUowinf 

RUL.fi. 

Q. At which hand of the dividcud do yon place the divisor f 

A. Ai the loft. 

Q. How mail}- fip-'ires do yon lake first ? 

A, Enough to contain the divisor once, or more 

Q. Wlial (Jo you set down undemcath 1 

A, The quotient. 

Q. If ibcrc should be a reinai<idcr, how would you proceed ? 

A, 1 join or carry; it to the next figure of the 
dividend, as so many tens. 

Q. For example, suppose 3 remain, and the next fig^ire be 8, bow 

would you say ? 

A, I would say, 3 (to carry^ to 8, makes »^8. 

Q. How do you proceed if the divisor be not contained in the next 
^gaie of the dividend ? 

A, Write a cipher in the quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. Which tcrnis do you multiply together to prove tha 
'•o^.ralion ? ■ 

A. The divisor and quotient. 

Q. What is to be iloiie with the remainder, if there be any 7 

A. Add it to this product. 

Q. What must the amount be like 7 

A. The dividend. 

More Exercises for the Slate, 

2. Ruftis divided 42 ornni^s equally between his two little 
brothers; how many had they apiece? ./!/. 21. 

3. if 3 bushels of apples cost 3(30 cents, how much is that a 
bushel? Ji. \2i) cents. 

4. How many months are there in 4.52 weeks, there being 4 
weeks iu each month ? Ji. 113 months. 

5. A man, having 4in dollars, laid them all ont in cider, at 4 
dollars a barrt^l ; how much cider did he buy ? Jl. 104 barrels. 

6. A man bought H oxen for 318 dollars ; how much did he 
pay a head ? W 53 dollars. 

7. How much flour, at 7 dollars a barrel, can be bought foi 
1512 dollars ? .^. 211) barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents buy f 
J$- 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may be 
^ujzht for 17«0 dollars? J2. 172 barrels. 

10. 12 men by contract are to receive 1500 dollars for a job 
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•f work ; how many dollars will be each man s pait, if they bt 
cfi-vided equally among them ? A. 125 dollars. 

II. 2 men, trading in company, gained 2450 dollars; how 






much was each man s part? A. l^'^o dollars. 

12. At 3 dollars a barrel, how many barrels of pork can bt 
boutrht for 64G3 dollars ? A. 1621 bbls. 

A'ute. — The total remainder is found hy adding togotber what remains afUr 
tfuch operation. 

13. Divide 25(^.87 by 2. 
1 1. Divide 378.'>(i7 by 2 ; by 3. 
15. Divide 27W<):V1 by 2 ; by 3. 
1(3. Divide 2>(;788 by 3 ; by 4. 

17. Divide 25(3788 by 5 ; by 6. 

18. Divide &')34-^l()7 by 4 ; by 5. 
10. Divide (^5.342107 by 6 ; by 7. 

20. Divide 52:M(;78!W by 4 ; by 6. 

21. Divide 52:54(>78SW by 7 ; by 8. 

22. Divide 2()5328(5 hv 7 ; by 8. 

23. Divide 2<>r>:V^li by 1) ; by 10. 

24. Divide 52:^5 by «> ; by 10. 

25. Divide 52:^5 by 11 ; Sy 12 
(I. The operation, thus far. has been carried on jxiitly In \\m 

mind, and partly by writin«r the numbers down; but oilmtvme* 
the divisor will be too large to be tlius perforned. Whe»ij. there- 
fore, we write the operation out at length, what is the process 
caUed ? 

A. Long DWIaion. 



A. 1P821)3, 1 rem. 
A. 315472, 1 r&m, 
A 232145. 
A, 14!)7{)3. 
A^ i>415;>, 3 rem. 
A. 2.»4()3074, 5 r«wi. 
A. 20224! >5(), 3 rem. 
A. 21811 1')23, 6 rem. 
A. 140214«il5, 4 rem. 
A. 710700, 12 rem. 
A, 5<«)137, 11 rtm. 
A. 110.">0, (5 rem. 
A. 9120, 8 rem. 



LONG DIVISION. 

IT XVn. 1. A man, dying, left J)57 dollars to be dlvidcil 
equally among his 4 sons ; what was each son's part ? 



OPERATION. 

Dividend. Quotient. 
Divisor, 4)957(239^^ 
8 

ri 

12 



37 
36 



Short Di.vudon. 
OPERATION. 
4)957 

2 3 9^ Quotient. 

Q. As Long and Short 
Divisi<*n are exactly alike, 
except in Short Division 
the whole operation is not 
written down, to begin, 
tlien. in Short Division, 
we should say, 4 in 9, 2 
timet«, and 1 over. ^ This 
we discover by sayini; in 
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the mind| 4 times 2 are 8, and 8 from 9 leaVM 1. Now, to 
express in figures this operation, we may write the numben 
where we please : where, then, for tlie sake of conve^ience, 
mfty the 2 (times the quotient figure) be placed ? 

.a. At the right hand of the dividend ? 

Q. We are next to say, 4 times 2 are 8 : this 8, you know, 
must be subtracted from 9 : where would it be convenient to 
place the S? 

Ji. Under the 9. 

Q. By taking 8 from 9, we have 1 remainim;, which we 
should, in Short Division, carry or join to 5, the next figure of 
the dividend ; how can we do this now ? 

J^. B^ joining or bringing down the 5 to the right hand of the 
1, makmg 15. 

Q. How do you get the 3 in the quotient? 

^. I say, 4 in 15, 3 times. 

Q. How do you proceed next ? 

^. I say, 3 times 4 are 12 ; and 12 frcrj 15 leaves 3. 

q. What do you do with the 3.? 

j9. I bring down 7 of the dividend to the right hand of the 3, 
makinfir 37. 

Q. How do you get the 9 in the quotient.' 

A. I say, 4 times 9 are 36, and subtractii^ 36 from 37 leaves 
1 , remainder. 

Q. It now appears that each son has 239 dollars, and there is 
1 dollar still remaining undivided : to explain the division ot 
tiiis, tell me how many quarters there are in a dollar. 

/i. Four. 

Q. Now, as there are 4 sons to shace equally this dollar, how 
much ought each son to have ? 

wi. if or one quarter of a: dollar apiece. 

Q. In this expression, 1? wc use the remainder, 1, and the di> 
visor, 4 : how, then, may division be carried out more exactly ? 

w9. By writing the divisor under the remainder, with a line 
between. 

From these remarks and illustrations we derive the following 

RUIiE* 

Q. How do you begin to divide ? 

A, As in Short Divisionv 

Q. How many steps are there T 

A. Four. 

Q. What are they t 

A. Ist. Find how many times ; 2d. Multiply; 
3d. Subtract ; 4th. Bring down. 

(). Where do you write the quoUent 1 
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A, At the right hand of. the dividend. 

Q. Ill performing- th^ operation, whenever you have subtracted, 
what must the remainder be less than 7 , 

A. Than the divisor. 

Q. When you have brought down a figure, and the .divisor is opt 
contained in the new dividend thus formed, what is to be done 7 

A. Place a cipher in the quotient, and bring 
down another figure ; after which divide as before. 

Proof. Q. How do you prove the operations 7 

A> As in Short Division. 

More Exercises for tJie Slate. ^ 

2. A man wishes to divide 626 dollars equally among 5 men ; 

how many will that be apiece ? ^. 125-^ dollars, or 125 dollars 
and 20 cents. 

3. There are 7 days in one week ; how many weeks are there 
in 877 days ? .4. 125f weeks. 

4. A man, having 5520 bushels of oom, wishes to put it into 
bins, each holding 16 bitshels ; how many bins will it take ? 
Ji. 345 bins. 

5. Four boys had gathered 113 bushels of walnuts ; in divid- 
ng them equally, how many will each have ? A. 28^ bushels. 

G. If a man is to travel 1201 miles in 12 monJis, how many 

18 that a month ? A. lOO-j^ miles. 

7. If 1 GOO bushels of corn are to be divided equally among 4C 
men, how many is that apiece ? A. 40 bushels. 

8. 27000 dollars are to be divided equally among 30 soldiers ; 
how many will' each have ? A. 900 dollars. 

9. The salary of the president of the United States is 25000 
dollars a year \ how much is that a day, reckoning 865 days to 

the year.? .4. 63^1^ dollars. 

10. A regiment of soldiers, consisting of 500 men, are allowed 
1000 pounc^ of pork per day ; how much is each man's part ' 
A. 2 pounds. 

11. James says that he has a half bushel that holds 27000 
l)eans ; h(^w niany will that be apiece for 9 boys, if they be 
divided equally.' How many apiece for 27 boys.' A. 400O 
leans. 12. For 36 boys } For 54 boys? A. 1250 beans. 

13. Divide 29876543 by 13. A, 2298195A. 

14. Divide 6283469 by 29. A. 21 6671 . 

15. Divide 37895429 by 112. A, 338352i49 

16. Divide 29070 by \t A. 3553. 

17. Divide 29070 by A, 3240. 

6 
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18. Divide 10%8 hy 27 ; b y 3G. A. G72. 

19. Divide 103(>8 by 54 ; by 18. A. 7G8. 
tW. Divide 2686 »)y 112 ; by 224. A, 30. 
ki. Divide 101442075 by 4025. A. 25803. 

t XVIH* When the Divisor is a Composite 

Number. 

Q. I. Boug^ht SO yards of cloth for 80 dolla/s ; how much was that 
a yarr' t Now, ns 2 limes 10 are 20 (a composite number), it is plau 
that, if there Had been l>ut 10 yards, the cost of 1 yard would be 8 dol> 
ian, (or 10 in t>0, 8 times; but as there are 2 times 10 yards, it is cvi* 
dent that the cost of 1 yard will be but one half (A) as much: how inuc^ 
<hen, will it be ? 

Rule. Q. What, then, appears to be the rule for dividiagby a 
•oropositc miuibcr ? 

A. Divide by one of its component parts first, 
and this quotient by the other. 

Exercises for the Slate. 

OPERATION. 



2. Divide 1152 dollars among 
SM men. 

3. Divide 2520 by G3. A. 40. 

4. Divide 5040 by 28. A. 180. 
By 15. .^.33(5. By 24. ./J.210. 
By 84. .^. GO. By 35. A AAA. 
By 72. A. 70. 



4)1152 A times 6 

' are 24. 

6)288 

Ans. 4 8 dollars. 



f XTX. To divide by 10, 100, 1000, &c. 

Q. In H XII. it was observed, that annexiuff 1 cioher to anj^ tium 
ber multiplied it by 10. 2 ciphers hy 100, &c. Now, Division being th« 
reverse of MuUi,yriration. vvhat will be the effect, if we cut off a cjplMS 



at the right of any luinihcr 1 



.4. It must decrease or divide it by 10. 

Q. What will be the effect, if we cut cflTtwo ciphers t 

A, It will be the same as dividing by 100. 

Q. Why d(»es it have thn effect ? 

A. By cutting off cne cipher or figure at th^ 
right, the tens take tue units' place, and hundredt 
the tens' place, and so on. 

RuL*. Q. What, then, is the rule for dividing by 10, 100, &c.t 

A. Cut off as many places or figures at the right 
Hand of th^ dividend, as there are ciphers io tb« 
divisor. 



SIMPLE DIVISION. 



Q, Wliat are Ihe fibres cut off? 

A. The remainder. 

Q. What are the other figfures ? 

A, The quotient. 

Exercises for the Slate, 

1. A prize, valued at 25520 dollars, is to be equally diTi<tt4 
limoijg 100 men; what will be each man's part? 

OPERATION. 2- J^'vi^^ 1766582 by 10000. A, 

^^^i^^ 3. Divide 87G53428 by 10 ; by 100 ; 

255^ dollars. ^j; 1000; by 10000; by 100000; by 
^^^ 1000000. A, Remainder to each, yV* 

^' T^(^(F' t<AS?ff7 V*(M?(^J» AVWaV. QuoUeata, total, 
9739257, 

1 XX. When there are Ciphers at the Right 

Hand op the Divisor. 



I. Divide 4060 
dollars among 80 
Vien. 



OPERATION. 

8 times 10 are 8 1 ) 4 9 6 1 



6 2 dollars. 

Q. in this example, we have a divisor, 80, which is a com 
tosite number; (thus, 8 times 10 are 80;) how, then, may wt 
j^roceed to divide by 10, one of tiie component parts? 

A. By cutting off one place at the rignt hand of the dividend, 
lus in If XIX. 



Q. How do ^ou obtain the 62 ? 

A, By dividing the 496 by 8, as usual. 



Rule. Q. As any number, vvhich has a cipher or ciphers at ttm 
fi^if can be produced by two other numbers, one of wljich may bt 
either 10, 100, 1000, &c., how, then, would you proceed to divide whea 
theie are ciphers at the right of the divisor 7 

A, Cut them ofT, and the same number of 
figures from the right of the dividend. 

Q. How do 3'ou divide the remaining figures of the dividend t 

A, As usual. 

Q. What is t9 be done with the figures of the dividend which vm 
tat oflTT 

A. Bring them down to the right hand of tht 
remainder. 



^ I 



fB» ARITHMETIC. 

Exercises for the Slate, 

2. How many oxen, at 30 dollan & head, may be bouglil for 
88040 dollars ? A. 32G8. 

3. Divide 7835G7 by 2100. Ji. ^Jjy rem, 

4. Divide 2082784895S76 by 1200000. A. jiiMhf rem, 

5. Divide 7942851205321 by 12500000. A. t^^^^^V rem 

6. Divide 18515952875 by 112000. A. j^jftra rem- 



Miscellaneous Questions on tlie foregoing. 

Q. What is the subject which you have now been attending to called/ 

A. Arithmetic. 

Q. From what you have seen of it, how would you define it ? 

A, It teaches the various methods of computing 
by numbers. 

Q. What rules have you now been througli ? 

A. Notation or Numeration, Addition, Subtrar 
tion, Multiplication, and Division. 

Q. How many rules do these make ? 

Q. What are these rules sometimes called 7 

A. The fundamental rules of arithmetic. 

Q. Why ? 

A. Because they are the foundation of all the 
other rules. 

Q. To denote tlie operation of these different rules, we have certain 
characters ', what is the name of these characters 7 

A, Signs. 

Q. What do two horizontal straight lines signify : thus, 100 cents »■ 
1 dollar 7 

A. Equal to ; as, 100 cents = I dollar, read, 
100 cents are equal to 1 dollar. 

Q. What does a horizontal line crossmg^ a perpendicular tell yoa te 
doi thus^-|-10 = 167 

A. To add ; thus, 6+10=16, read, 6 and 10 
are 16. 

Q. What else does this sign denote 7 

A. A remainder after dividing. 

Q. What doei one horizontal ftraifht liji« tell you to do: tte 
i^6— St 
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A. To subtract ; thus, 8 — 6 = 2, read, 6 from 
6 leaves 2, 

Q. What do two lines, croising^ each other in the fonn of the Ko- 
inan letter X, tell you to do 3 lliu^^ 6 X 8 = 48 7 

A. To multiply ; thus, 6x8 = 48, read, 6 times 

? are 48. 

Q. What does a horizontal line, with a dot above and below it, tell 
«jf8utodoi thus. 8-^2=4? 

A. To divide ; thus, 8 — 2 = 4, read, 2 in 8, 
4 times. ^ 

Q. By consultine^ IT XVIL you will perceive that Di>ision may be 

.epreseiitCL) in a difierent manner ; how is this done ? 

A, By writing the' divisor under the dividend^ 
with a line between them ; thus, f = 2, read, 4 in 
i, 2 times. 

Q. What does ^ signify, then ? ^ signify ? -^^ ? ^ ? -^8 * 

Let me see you write down on the slate the signs of Addition, Sub 
j/aclion^ Multiplication, and Division. 



Perfprm the following examples on the slate, as the 

signs indicate. 

1. 87834 -[-284 + 65 +32 + 100 =8831 5, w«7W. 

2. 870345723— 267001 345 = 609344378, ^Twr. 

3. 692784578 X 27839421 = 19286721529249338, Jins. 

4. 202884150 -f- 4025 = 50406, Ans. 

5. 2600 — 600 = 2000 + 1828 = 3828, Ans. 

6. 3600 — 400 = 3200X4 = 12800, .^iw. 

7. )tfi^5J|{JtAa-:20000,.tfn*. 

8. J^^^ — 18, .47W. 

10. What is tb<( whole number of inhabitants jA the world, 
there bein^, according to Hassel, in each grand division as fol 
lows; — in 

Karope, one hundred and eighty millions; 
Asia, three hundred and eighty millions ; 
Africa, ninety-nine millions ; 
America, twenty-one miUions ; 
Australasia. Ac. two milUons f A 

6* 
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11. What WM the number of inhahltanfti in the IbUewiDg 
New Eiurland townsi in 1820^ there being in 



Portland, 8,581 

Portsmouth, 7,327 

Salem, 12,731 



am, were oeuiff in 
New York, 123,706 
Philadelphia, 108,116 
BalUmore, 62,738 

Washington, 13,247 
Albany, 12,630 



Boston, 43,298; 

Providence, 1 1 ,767 ; 
New Haven, 8,327? 
J. 92,031. 

12. What was the number of inhabitants in. the following 
towns, there being in 

^j ... Norfolk, 8^78', 

Richmond, 12,067; 

CharlfHton, 24,780; 
Savannah, 7,523; 

New Orleans, 27,176 .> 
Ji. 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia? Philadelphia than Baltimore? Baltimore 
than Boston ? Boiston than ^!ew Orleans ? New Orleans tlian 
Charleston? Charleston than Albany? Albany than Provi- 
dence ? Providence than New Haven ? ^. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost? 
What will 800 bushels ? ^. 614i)6 cents. 15. What will 2970 
oushels ? What 8<)00 bushels ? Ji. 866510 cents. 

16. James had 37 cents, William 10 tiroes as many as James, 
Rufus 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry; how many did they all have? 
^. 162487757. 

17. Tliere are 60 minutes in one hour ; how many hours are 
there in 120 minutes ? In 4800 minutes ? Ji. 82 hours. 18. In 
179600 minutes ? In 1036800 minutes ? ^. 20160 hours. 



FEDERAL. MONEY* 

f XXI* Repeat the 

TABLE. 

10 mills (m.) .... m«to . . . i cent if* ct. 

10 cents hhjm ... 1 dime , . . . rifn d'l. 

10 dimes.. mak« ... 1 dollar . . . . ticn $. 

10 dollars ante ... 1 eagle . . . . lign E. 

1. At 10 mills a yard, how many cents will 4 ya^ds of cloth 
cost? Will 6 yards? Will 8? 
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% How many mills are U cents ? 3 cents ? 4 cents ? 5 

cents ? 8 cents ? 12 cents ? 

3. How many cents are 2 dimes? 5 dimes ? 6 diiQes? 
7 dimes? 11 dimes? 

4. How many dimes are 2 dollars ? 5 dollars ? 7 dol* 
lars ? 10 dollars ? 12 dollars ? 

5; How many eagles are 20 dollars? 80 dollars? 40 dol 
lars? 60 dollars? 80 dollars? 100 dollars? 120 dollars? 

Q. How many cents are 4^ pence ? ^. 6\. 

Q. How many cents are 9 pence? ^. 12^ 

Q. How many cents are 18 pence, or } of a dollar? 

Q. How many cents is i of a dollar? w9. 50. 

1. How many cents is | of a dollar ? .5. 75. 

l*. How many cents is one dollar ? , •^. 100. 

]. How many cents is a pistareen ? •^, 20. 

Q. How many cents is hadf a pistareen? jS. 10. 

Q. How many 9 pences in a dollar? w3. 8. 
Q. How many 4 pence-halfpemiies in a dollar ? •^. 16. 

6. You buy 4 yards of cloth for $1, and give the shop- 
leeper two fifly-cent bits ; how much change must he give 

fOU? 

7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen; how much change must he 
give you ? 

8. You ^ve a pistareen for 1 fish ; how mahy cents must 
you give for 2? For 3? For 5? For 7? ForP? For 12? 

9. What will 2 yards of ribbon come ♦<), in cents, at 4i 
pence a yard ? At 9 pence ? At j of a dollar ? Ac i a dul* 

^lu? At i of a dollar? 



Q. What is the coin of (he United Statee called f 

A. Federal Money. 

Q. When established 7 

A. A. D. 1786. 

Q. By what aothority f 

AL Congress. 

Q. Which 18 the money unit T 

A. Dollars. 

Q. What place de doDsis occupy, then f 

A, The place of units. 

<t How «i«doUandistiiicttisb«d (ran dines, eeaU^aiM^nOle 



M ARITHMETIC. 

A. By a comma^ or separatrix, at the right (tf 

dollars. 

Q. What are the figures on the left of doUars 7 

A. Eagles. 

Q. What is tlie first figure on the right of dollars T 

A. Dimes. 

Q. What is the second figure 7 

A, Cents. 

Q. What is the third figure 7 

A. Mills. 

Q. How many of these coins are real ? 

A. Four. 

Q. Name them. 

A. The eagle, the dollar, the dime, and the 
cent. 

Q. Wliich is a gold coin 7 

A. The eagle. 

Q. Which are the silver coins 7 

A* The dollar a,nd the dime. 

Q. Which is a copper coin 7 

A, The cent. 

Q. Which is imaginary 7 

A, The mill, as there is no piece of money of 
that denomination.* 

Q. What are all the denominations of Federal Money 7 

A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accounts, anil 
what are they 7 

A. Three ; dollars, cents and mills. 

Q. What are dollars and eagles called in accounts 7 

A. Dollars. 

Q. What are dimes and cents called 7 

A* Cents. 

JVbte. — ^The names of coins less than a dollar express their value. Mill If 
aontracted from MiUe^ the Latin fiir ikousand ; Cent from Centiiin, the Latin 
tot hundred i and Dime from DismBy the French for teath, 

Q. What docs this character, ^^ placed before numbers, denote 7 

A. Federal Money. 



Q. As 10 mills make 1 cent, 10 cents 1 dime, Jitc, increasing from 
* to left like whole numbers,, it follows that any question in ^deraj 



* ^'her«wrt»bo«r*rer,iiaifesfles and half dimes, real oonis. 
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ftlonejr may be performed as in vrhole numbers 5 also that dollars^ centt^ 
and mills, may oe cpUed either all mills, ur ul cents and mills; thus, 
4 dollars, 25 ceiitSj and 5 mills, may be read, 4255 miUs, or 4?7 cents 
ancl 5 mills 3 but, m order for this, it will sometimes be necessary (o 
write ciphers between the difibrent denominations; when, then, th« 
cents are less than 10, where must a cipher be placed in writing cents 
with dollars ? 

A. Between the cents and dollars. 

Q. Why i£ this ? 

A. Because, as 100 cents make 1 dollar, cents 
of course, occupy two places ; hence, when the 
cents are less than 10, they must occupy the 
units' place of cents, and a cipher the tens' place 
of cents. 

^ Q. In writing down mills with doUars, when there are no cents, 
how many ciphers must you place between them and dollars 1 

A. Two. 

Q. Why ? 

A, Because, as there are two places for cents, 
when there are no cents, these places must bo 
filled with ciphers. 

Q. How are 2 dollars and b mills written down, then 7 

A. $ 2,005. 

Q. How arc 3 dollars and 2 cents written down, then 7 

A. % 3,02. 

Q. How arc 7 dollars and 8 mills written down 7 

A. $ 7,008. 

Q. How are 9 dollars and 1 cent written down 7 

A. $ 9,01. 

Q. How are 1 dollar, 1 cent, and 1 mill written down T 

A. i 1,011. 

Q. How are 20 dollars and 50 cents written down 7 

A. ^ 20,50. 



REDUCTION OF FEDERAL MONEY. 

H XXII« Q. What would yvx call the changing of numbers 
from one name, or denomination, to another, retaining tho^ ame value s 
$M, 20c cents into 2 dolla/s 7 

A Reduction. 



M ARITHMETIC. 

RUIiE. 

Q. How many mills in 1 cent f In 8 eeots f Id ^ ^ • t 
Q> What; then, do you multiply by, to brings cents iniv oiil 1 7 

A, Multiply by 10 mills, that is, annet one 
cipher. (See II XIL) 

Q, How many cents in 20 mills 7 In 60 mills 7 In 00 mil) 4 7 
Q. What, then, would you divide by, to bring mills into cei ts 7 

A. By 10 mills; that is, cut o£f the right hand 
figure. 

Q. How many cents in 1 dollar 7 In Sjdollars 7 In 8 dollf rs 7 
Q. How many ciphen, then, do you annex to dollars, to brisg tbem 

into cent.* 7 

Q. How many dollars in SOO cents 7 In 800 cents 7 

Q. How many figures, then, would you cut off, to bring cei ts into 

dollars 7 

Q. As annexing two ciphers to dollars brin^ them into cents, aad 

one to cents brin^ cents into mills, how many ciphers, then, wou a you 

Bonex to dollars m all, to bring them into mills 7 

A. Three. 

Q. How many mills, then, in 2 dollars 7 In 8 dollars 7 
Q. How many figures would y<ni cut off, to bring mills >ack into 
dollars 7 

A. Three. 

Q. How many dollars in 9000 mills 7 In 5000 mills 7 

.Exercises for the Slate. 

1. Reduce J 2, 1 c. 1 m. to mills. Ji. 2011 milli. 

2. Reduce $ 3, 75 c. to rnili.s. M. 3750 mills. 

3. Reduce $20, (3 c. to mills. ^. 20060 mills. 

J9. 25821 mills. 

4. Reduce ^ 8, 25 c. 8 m. to mills. 

5. Reduce S 4, 28 o. 1 m. to mills. 

6. Reduce i 480, 6 c. to mills. 

7. Reduce 1 48 to mills. Ji. 540599 mills. 

8. Reduce 7680 mills to dollars. 

9. Reduce 1865 mills to dollars. 
' 10. Reduce 172 cents to dollars. 

11 Reduce 1189 cents to dollars. j9. $23 la c. ? » 

12. Reduce $ 260 to cents. 

13. Reduce 1 130 to cento. 

14. Reduce $ 2, 45 «. to cents. 

15. Reduce $ 24,06 c. to cento. J. 41651 cento 

16. Reduce 1265<| cto. to doHars. 
IT. Reduee 137^ ets. to dollars. 

18. Reduce 1212^ cto. to dollars. 

19. Redttce 12000 cto. to doUavs. jf . $ t46, 15 •. 5 » 
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ADDITION OP FEDERAL MONEY. 

IT XXIII. 1. What will 20 pencils come to^ at 5 cents 
for 10, and 10 dimes fur 10? 

2. What is the sum of 50 cents and 5 dimes ? 

3. What is the simi of 6 cents, 12 cents, 20 cents, and 2 
dira««? 

4 If you give 25 cents for a top, 25 cents for a kn^fe, and 
1 dime for a slate, how much do they all come to ? 



Q. What is this, which you have now been doing, called ? 

A* Addition of Federal Money. 

J . A man bought a wa^on for ^32,50, a harness for $15,20, 
anil a whip for $1, 8 c. ; wnat did the whole cost ? 

Q. How do you perform this epera- 
tion ? 

^, I place dollars under doUan, 
cents under cents, adding as in Sim- 
ple Addition. 

Q. Wny is there a cipher placed 
between the $1 and 8 cents ? 

A. Because tlie cents are less than 
10. 



OPERATION. 
%, CtS. 

32,50 

15,20 

1,08 



4ns. § 48,78 

From the preceding remarks we derive the following 

RUIiE. 

Q,. How do you write down cent?, dollars, &c.? 

A* Cents under cents, dollars under dollars, &c 

Q. How do j'ou add 7 

A. As in Simple Addition. 

Q. Where is the separatrix tp be placed 7 

A* Directly under the separating points above. 

Mort Exercises for the Slate, 

ir. What it tiie amoant of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar l<«ettt 1 mill, and 20 
dollars 50 cents ? Jl. f42,B7] . 

3. Bou^kt a chaise ior $126,18, a watch fbr$280,25, a coach 
for $850,62, a hat for $6,50, and a whip for $2,96 ; how much 
diid idl these articles come to ? A, $1266^. 

4. Bought a aap ior $7,60, a ««»at for $12,18, a pair of nlk 



J 
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stockings for $1,62, and a cane for $2^; what was the o j«t of 
the whole ? A. $24,17. 

5. If I give ten dollars one cent for a cart, fifty dollars for a 
yoke of cattle, seven dollars twenty centa for a plough, aixty- 
nve dollars for a liorse, thirty-seven dollars frity cents for some 
hay, how much will all tliese come to? A. $109,71. 

6. If ^ of an orange be wortli 2 cent»| how much is | worth .' 
How much is a whole orange worth } 

7. If ^ of a vessel be worUi $25000^, what is the whole res 
sel worth ^ A, $75001,50. 

8. If ^ of a vessel be worth $3700,12, what is a whole vesacl 
worth? A, $14800,48. 

9. If -J of a vessel be worth $10000,50, what is \ worth.? 
%i %x Ifandwifatpartisi? ^. f~ $20001, fs 30001,50, 
t = $40002, \ = $50002,50, or the whole ? 

^ICT The learner will perceive, that the ftguret, hereafter annexod to each 
separate question, show the correct answer, when the proper value is assigned 
them, which he must of course do, before he can obtain the total amount 
which follows. This will furnish a proper exercise for the judgment of tiie 
pupil, unattended by any discouragement arising from a lung and tedio'it 
process. 

^;^ For the eonvenionco of the toaclier, there is msertod in the Keg a full 

and coni])lete answer to each sciNirate process above alluded to. 

10. If iV o^ *-^® stock in a bank be worth $2350,50, what is 
./g- worth ?-471 312. A worth .?-942624. w«. $14130,36. 

11. Bought a quart of brandy for 62^ cents, a quarter of floiir 
for 1 dollar 37^ cents, a pruna of sugar for 12J^ cents, 2 yards 
of cotton cloth for 75 cents, 1 vest pattern for 87^ cents, 1 dozen 
of buttons for 8 cents, and 2 cotton balls for 6 cents ; hpw much 
did the whole amount to ? A. $3,89. 



SUBTRACTION OF FEDERAL MONEY. 

IT XXIV. 1. If you buy a top for 20 cents, 12 marbles 
for 20 cents, 6 oranges for 10 centa^ and sell them for 5 
dimes, shall you make or lose by trailing ? 

2. Your fiither ^ave you 15 mills, 4 mills, 1 mill, 2 dime«, 
28 cents; and said, that if you would tell him how much 
more it would take to make a dollar, he would give you as 
much more ; how much did it take ? 

3. You bought a yard of ribbon for 24 cents, gave \ to 
your sister, and sold the rest at 10 cents for a quarter of t 
vard ; did you make or lose ^ and haw much ? 



4. If 3 dollars buy one yard of cloth, what is J of a yard 
irorth ? 

5. A, B, and C, buy a chaise for 90 dollars ; A pays i of 
It ; lipw mar.y dollars do B and C pay ? 

RU£.£. 

Q llcrx dn you write llie numbers down ? 

A, As in Addition of Federal Money. 

Q. How do y«»i! sMi>'.ract ? 

A. As in Simple Subtraction. 

Q. How ao you pJa< e the separatrix ? 

A. As in Add. lion of Federal Money. 

F/j crcises for the Slate, 

I. A man owed $36,465, and paid $27,696; how much HA 
lie then owe ? 

O P E R A 'J' I O N . 

8 36,405 
$27,096 

S 8 , 7 9, v4. = 8 dollars 76 cents 9 mills. 

9. You borrow $536,1 5, and pay $236,18; how much remainf 
jrpaid? A. $2<n),97. 

3. A mtTohant bought a quatitity of coffee for $52(),50, which 
lie aflerwardH sold for $626,255 ; how much did he make by 
the sale? .i. $J>i),755. 

4. My travelling expenses on a journey were as follow.', 
viz.; stage face, eighteen dollars; board, nine dollars Hfly cents; 
carrying trunk at difF(?rerit times, seventy-five cents; privato 
conveyance at one time, six duilars thirty-seven and a half 
cents ; and at anrjther, seven dollars ; how much had I lefl, on 
my return HMue, of two 50 dollar bills, which 1 took with me ' 
a $58,37^. 

5. From two dollars take twenty cents. A. $1,80. 

6. From 5 dollars take one mill. A. $4,999. 

7. From one dime take one cent. A. $0,09. 

8. How much must you add to three dollars twelve andf 
half cents, to make four dollars? A. $,87|^. 

9. Subtract 37^ cents from 50 dollars. A. $49.62.^. 

10. From 4 dollars take 3 dollars 99 cenU and 9 miQj 
A. $0,001. 

II. Suppose 1 owe the following sums; to Y, $00, t nriH 
to G, ^350, 7 centi* ; to P, $23,50 ; to D, ^700 ; and my whoU 
ftock IS worth no more tha^ $1000 ; am I in debt more Uian 1 
am worth } and how much ? A. $139d&8 mors tliui ( am worth 



O ARlTHMfirrC. 



MULTIPLICATION OP FEDERAL MONEY. 

H XXV. 1. What will 20 yards of cloth come to, at $9 
per yard? At $4 ? At $6? At $10? 

2. What will 10 yards of tape come to in cents, at 3 mills 
a yard ? At 8 mills ? At 2 cents ? At 9 cents ? At 15 
cents ? At 12 cents ? 

3. How many 9 pences are there in a dollar? How many 
4i pences? 

4. At 4^ pence a yard, what will 2 yards of ribbon com9 
to in cents? What will 3 yards? 4 yds.? 8 ycu».? 12 
yds.? 16 yds.? 20 yds.? 24 yds.? 32 yds.? 48 yds.? 
56 yds.? 64 yds.? 

5. What will 2 oranges come to in cents, »i. 2 dimes por 
orange? What wiU 3 ? 5? 6? 7? 9? 12? 15? 



Q. What is this, whicli you have now been doing, called t 

A. Multiplication of Federal Money. 

Q. How is the multiplicand to be written down 7 

A. As in Addition of Federal Money. 

Q. How do you multiply f * 

A. As in the simple rules. 

Q. How many places do you retain in the product for cents and 
mills ? 

A. As many as are in the multiplicand. 

Exercises for the Slate. 

1. At 25 dollars 6 cents 5 mills a month what will 6 months 
iRbor cost ? 

OPERATION. 

$25,065 
G 



Ans. $ 150,390 = 150 dollars 39 cents. 



3 pair cost?-675. 4 pair co«t?>900. r> *>n.r cost ?-l 125. 7 
^r?-1575. 9pair?-2025. A. ^fiO. 3 VV hat will 12 pair 
oo«t?^42700. 15 pair co8tP-3375. Id pair 4()oO. 23 pair ?* 
&17S. A. f 153. 4. What will 26 pair «»8i ( ^>850. 37 pair 
•M '-€325. 63 pair o<MtM1»35. 75 (wur ooit?*ie675. Jt 



PEDKRAL MO:^KT Oft 

S.IZ),75 6. What wUl 85 pair cost .-191^ 156 pair coirt ? 
Xm). 183 pair cost r-4i 175. 165 pair cost '- 37125. J 
$131 ] ,n 6. What will 250 pair cost ?>5()250. 800 pair cost ' 
ISOOOO. Ji. $23(^2^50. 

7. ]f your trayelling expenses for one day are 48 c. 5 mills, 
how much will the travelling expanses for one year, or 365 
days, amount to at that rate ? ^. $177,025. 8. How much will 
the travelling expenses for 2 years F-354050. For 3 years ?- 
531075. For 5 years ?-885125. For 6 years ?-1062i50. Ji 
$2d'l'!,40. 9. Fof 7 years?-! 2:591 75. For 9 years ?-l 503225. 
For 10 years ?-l 770250. Ji. $4602,65. 

1(1. What, will 2 hogsheads of wine come to, at $32,50 for 
Dne hogshead ? ^. $65. 11. What will 3 hogsheads come to?- 
9750. What will 12 ? -39000. What will 15 ?-4d750. ^. «;975 
12. What will 25 hogsheads come to P-81250. What will 35 
hogsheads .M 13750. 150 hogsheads ?-487500. ^.$6825. 

13. If T^ «^f a ^ank be worth $365,155, what is y^J^ worth > 
A. $730,31. 14. What is xSiy worth ?-l 095465. ygxy .^orth .?- 
18257T5. -^ worth ?-21 90930. A. $5112,17. 15. What ^ 
tSjx worth .?-292l240. yWr worth .?-4381 860. -jVu worth r- 
5477325. A, $12780,425. 16. What is ^^ worth P-5842480. 
T^'5> ^orth P-7303100. ^ worth .^-9128875. A. $22274,455 
17. What is ^jy worth ?-10954650. ^ worth .M2780425. 
^V worth P-14606200. A. $38341,275. 18, What is -^ 
W(nth?-16431975. ^ worth .^-18257750. iVir worth .>- 
a0083525. A. $54773,25. 19. What is ^^ worth ?-21 000300 
^^j worth i»-23735075. t^ worth i»-24465385. .tf. $70109,76. 
90. What is 4fh worth .'-27386625. -//ff worth .?-28847245 
^(T worth .'-32863950. ^ worth .'-36515500. A. $125613,39 



DIVISION OF FEDERAL MONEY. 

t XXYI* 1. You five 12 centa and 5 mills for 2 sticks 
of twist; how much is mat for one stick.' 

2.. If yuu ^ve 2 dimes and 5 cents for 2 slates, how much 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 dollars, what will 1 pound 
cost ? What will 8 pounds 7 5 pounds ? 22 pounds 7 

4. If 20 cwt of hay cost $40, what will 1 cwt cost r 
What wm 7 ewt cost? 11 owt? 15 cwt? 1 cwt. or 4 



ARITHMETIC. 



316. r V qni. ? 1 qr., or 28 pounds? 14 pounds ? 7 pounds ? 
ii pounds? 



1. If 12 yards of cloth cost $175^0, what will 1 yard cost? 
OPERATION. 

12)175.50,0 ^ 

q> cts. m. 

Ans. 14 62 5 mills = 14, 62, 5. 



Q. How do you 

perform this exam- 
ple? 

^. I divide as in 
whole numbers. 



Q. Where do the 5 mills come from ? 

A. In dividing the cents, then? is a remainder, which, by 
annexing a cipher, makes GO mills, in which 12 is contained 
6 UmTij tliat is, 5 mills. 

From this example we derive the following 

RULE. 

Q. How do you divide ? 

A. As in Simple Division. 

Q. What wiil the quotient be ? " ' 

Jt. The answer, in the lowest denomination of 
thr dividend, which"* may then be brought into 

dollars. 

More Exercises for the Slate, 

If you divide $30001,59 equally among 125 sailors, how 
maay dollars will each have ? .4. $*280,U12. 

:i. If a bank be worth $30515,50, what is xil) of it worth f 
A. $305,155. 

4 . If a vessel and cargo are valued at $20000, what is j^ 
worth? Ji. $7I4.2H5-f. 

5. 16 men draw $'2050,65 in a lottery ; how much is each 
man's part, if it be equally divided among them ? ,B. $128,165-f*- 

o. It a man's salary be $3650,40 a year, what is that a day ? 
A. 10 dollars, 1 mill-f. 

7. Bought 36 lb. of sugar for $10,50 ; what *h that a pound ? 
A. $,291 = 2J) cents, 1 miH-h^ 

8. If you buy 383 yarcU of broadcloth <or $5036,50, what u 
that a yard.? j3. $13,154 

9. If a man's wages be $365,40 a year >r 52 weeks, vhat Is 
that a week .' A. $7,026^-. 

10. Divide $1000,60 equally among 2 «nen.-500d0. Among 
3 men.-333.533. Among 4 men.-25015. Among 6 166766 
Among 8.-125075. j«. $1375.8244-. 11. Among 10.-10006. 
Among 1 5 -66706. Among 1 8.-55588. Among 25.-40024. 
A, 1^2,378+. 12 Among 28.-35735. Among S5.-285Se 
AmoBf 40.'425015 Amonir 45.-82836. Avioii|^ 6U.r-ia67( 



FKDeHAL MOJSET. O^ 

A. HiHA i>4-. 13. Am mg 70.-14294; Among 85.-11771 

Among % .-i0532. Am >ng 100.-10006. Among 150.-^67 

A, $53i2?3-|-. 14. Among 200.-5003 Among 5i40.-4 169 

Among 360.-2779. Among 400.-250I Among 550.-1819 

A. $16^1-1-. 15. Among 17.-58858. Among 19.-526G3. 

Among 89.-11242. Among 98.-1021. Among 199.-502^. 
^. 133 dollars, 1 miU-j-. 

V XX Vn. To MULTIPLY BY J, i, f , Sj-, &{T. 

I. How much ifii of 10? ^oflS.^ iofl6? iofSO? 

B UI-E. 

Q. To maltiply 4 b} % we lake 4, 2 times ; to multiply by 1, we 
take 4. 1 time ; and to multiply it by ^, we take 4, ^ a time, that is, the. 
hulfoti; and to get this it is pla'n that we must divide 4 by 2. From 

these remarks what appe. jrs to b< the rule for multiplying by i, i, it 
&c. ? 

A. Divide the inultij licand by the figure below 
the line. 

^•. How much is i of ^7 f ofSO? ^oflS? f ofl2? |ofl2T 

Q. lu these example»^ we di ide by 5 to get -^ of 20 : then it Is 

plain, that ^ »« 2 times as \ ouch as J-, that is, we multiply -J- of 20, which 
IS 4, by 2, makinerS : butwe misrht multiply 20 by the 2 first, and divide 
by the 6 a(\erwards j thus, '2 X 20 = 40 -7 d, 8 limes, the same result as 
before : how, then, does i. appear that wa can proceed to multiply by 

A. Divide the multiplicand by the figure below 
the line, and multiply this quotient by the figure 
above the line ; or multiply first, and then divide 

Exercises for the SlaU 

1. WhAt will 3^ yards or cloth cost, at 28 ce> *d ? 

OPERATION. Ovy 

28 7)28 28 

— * "7=^ of 28. _£ 

56 5 7)140 

20 — 

— 20 = * of 28. 20 

♦ ,76i4iM. ^ 

O. How do 70a multiply by the 2, in 2f .' 
J. A« Ufoal. 



« AttrriiMeTiC. 

Q. How dojou proceed next? 

Jl 1 Ml I of 28, makingr 4; then multiply the t *!f S' 
iMiking So. 
q. What do you do with the 20 f 
A, I add it to 56, making 76. 

Mort hlxercUtsfor the. Slate. 

9. .A t 30 cents a btuhel, what will lOA bushehi4>f oat* e^ni? 
L $5,72. 

3. Tell me how many yards 50 rods are, or multiply 50 by r>| 
<4. 275. 

4. What will 22f\ yards of cloth come to, at $11 a yard .^• 
245. What will 22-^ .'-246. What will 23-A-?-260. 3-^-.^. 
12. 3lH?-351. 99A?-1005- A. 2239. 6. What will 2j. 
yards come to, at $12 a yard ?-33. What will 5^ ?-C6. Cj'- 
80 8-ft;?-105. 10i.M22. 15i?-186. 25ii>-306. ^.$898 

C. If a man's salasy be $1200 a year, what will 2-^ yearr 
come to .^-2420. What will 3j^ ?-3(r30. 5^^iy .^-6040. 8|.J^?- 
10710. 12|8 J 7-15508. ./5. $38398. 

^ XXVIII. When the Price is an Auquot Pauv 

OF A DOLLAIV, OR, PllACTICE. 

1; At 50^ cents a busliel, what will 2 bushels of apples 

cost? What will 4 bushels ? How much is h of 4 ? How 

much is a of 8? What will 8 bushels cost, tlien ? How 

much is ^.of 12? How much will \2 btishcis cost, tlien? 

How much is i of 40 ? What will 40 bushels cost, tlien ? 

How much is || of 100 ? What will 100 bushels cost, then? 

2; At 25 cents a peck, what will 2 pecks of salt cost ? 

iViir4 pecks cost? Will 8 pecks cost? How much is i 

.f 8 ? How much is } of 16? WilM(> pecks cost, thea? 

low much is i of 20 ? Will 20 pecks cost, then ? How 

awch is i of 400 ? Will 400 pecks cost, then ? 

3. Wliat will 2 oranges cost, At 12^ cents apiece ? Will 
4:oranges? Will 8 oranges? Will 1(5 oranges? How- 
much is i of 16? How much is | of 24? Wliat will 24 
oranges cost, then ? How much is i . of 80 ? Will 80 
orange') :ost,then? 

4. A il cents a pint, what will 2 pints of aid cost? What 
will 4 » U cost? 8 pints? 16 pints? How much is ^ 
or iC Vl\' w much u 1^ of 32 ? Will 32 pints cost then ? 
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Qi What pari of a dollar is 50 cents T ^ 

A» -J* 
Q. Why 7 

^. Because 2 times 50 c. are 100 c. =: $1 

Q. What, part of a doUar is 25 c«iiU 7 

J. {. 

Q. Why ? 

^. Because 4 times 25 c. are 100 c. = $1. 

Q. What are th«se even parts called ? 

-4. Aliquot Parts. 

Q, When, tlieai^ one number is contained in another exactly 2, 8, 4, 
fitc. times, what is it called ? 

A. An Aliquot Part. 

Q. What is the ineihod of finding the cost of articles; by takmg 
aliquot pattit, usually called ?■ 

A, Practice. 

Repeat the Table of the aliquot parts of a dollar^ 



Gts, Cts. Gts. 

50 = i of» dollJir, becuM 2 X 60 = 100z= 

33^ =: i of . ilollar, beeauM 3 X 33^ z=r 100 = 

25 =1 of. dollar, bc»u« 4x25 z= 100 = 

20 zr, ^ T . dollar^ teeau* 5.x 20 = 100 = 

16|= I ofa dollar, bec^rm 6 X 1 Of = 100 = 

12^ = I ofa dollar, uxau., 8 X 12|z= 100 = 

10 = A of* dollar, bee».« 10 X 10 = 100 = 

6J^ = xV •'« doUjir, bee«»o 16 X Ci = 100 = 

5 = 2:V 'f * <^«i^a^ ^«- ^0 X 5 = 100 = li 

RULB. 

Q. From the ilkistralions now givcn^ what appears to be » ic «se 
rule for calculating the cost of articles, when the price is an aliquot part 
of a dollar? 

A. Divide the number of gallons., yards, <Slc. 
by the number of aliquot parts which it takesi of 



ihe price to make a dollar. 

Q. What will the quotient be 7 



A. The answer, in dollars. 

Q. For example, what would vou divide by, wnen the price is flO 
cents ? 33^ cenu ? 25 cents ? SO ceoU 7 16f cents t l^ ceaU t 
lOeeatsI 6|rftnttf 6 cental 



6)360010,00 

$45001,25, Ans. 



I ARITHMBTIQ 

Exercises for the Slate. 

1. What will 3G0010 yards of cloth cost, at 12} cents a yard ? 

OPERATION. visoi, "7 ^"^ ^'''' ^' '^'^ "^^ 

A. ]2.i cents = J of a dollar. 
Q. How do you obtain tha 

25 cents in the answer ? 
A. I annex 2 oiphen for 

cents, and continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel ? A. 
$1320. 

3. At 25 cents a bushel, what will 4(5^0 \ sheis ot potatoes 
cost ?-l 170. Will 3600 bushels cost .'-900. Will 4200 buslit:^* 
cost .?-1050. A-. $3120. 

4. At 6^ cents, or y^ of a dollar, what will ClOO yards of tape 
cost .MOO. Will 32000 yards .?-2000. Will 128000 yards ?- 
8000. A. $10400. 

5. What will 2700 yards of ribbon cost, at 12A cents a 
yard F-33750. Will 5400 yards .?-675. Will 1080 yards .?-135 
A. $1147,50, 

C. What will 42124 oranges cost, at 5 cents, or jV of a dollar, 
apiece? A. $2100,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard .?-G00. At 33| cents a yard ?-400. At 25 cents a yard ? 
300. At 20 cents a yard ?-240. At 12^ cents a yard .?-loO 
At 6i cents a yard .?-75. A. $17G5. 

8. At 16J cents a pint, what wiU 2700 pints of brandj 
cost .^-450. At 10 cents a pint, what will 5400 pints cost .''-540. 
A. $900. 

9. What will 36002 bushels of salt cost, at $1,12^, or 1 J of f 
dollar, a bushel ? At $2,25 a bushel .^ 

OPERATIONS. 
S)$36002=rco8tat$labushel. 4)36002 
4o00,25=rcostat$,12^abtt. 2 

$40502,2^5 Ans. 72004=co8t at $2. 

9000,50=coBtat25c. 

^919. $81004,503-:coBtat$2^. 

10. What will 3700 acres of land cost, at $12,25 ($12:1) &n 
•ere ?-45325. What will 3700 acres, at $15,50 ($15^) an acre ^^ 
67350. A. $1026,75. 

11. What will 27000 yards of broadcloth cost, at $3,50 ($3^) 
a yard .^-94500. At $2,33J ($2^) a yard?- 63000. At $1,1*4 

($1J) a yard?-30375. At $4,06^ ($4tV) a yard .?-10968750 

At $1,05 ($l3V) a yard .>-28350. A. 325912|50-f . 
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Questions, involvit^g the PnncipUs of the foregoing 

Rules, 

_ 1. A man bought a farm for thirty-six hundred dx>iiars, ana 
8tr^u& for tlie same to tlie amount of seven hundred and twenty 
dollars ; what did both cost ? and how much did one cost more 
ihan tlie other ? Ji. Both, $4320 ; the farm, $2680 the most. 

2. What is the amount of the following numbers, viz., ten, 
tliirty, one million, twenty-si:: thousand, one hundred and one '" 
A. 102()J41. 

3. If the minuend be 2G002, and the subtrahend 101, what is 
the remainder r-2o901. If the subtrahend be (JOl, and tlie re- 
jiiaind»»r 5025, what is the minuend ?-5G2G. A. 31527. 

4. If the multiplicand be 4200, and the multiplier 48, what is 
the product .'-201G00.. If the product be 20J()00, and the multi- 
plicand 4200, what is the multiplier ?-48. A. 2()U;it5. 

5. If the divisor be 25, and the dividend 50x:5, what is the 
quotient .'-201. If the quotient be 201 , and the divisor 25, what 
i:\ the dividend .'-5025. If the quotient be 201, and the dividend 
5025, what is the divisor .''-25. A. 5251. 

6. If the sum of two numbers be 1800, and the i^rcater 1000, 
what is the less?-iS00. If the less be 120. and the sum 1320, 
tt^hat is the greater .?-1200. A. 2000. 

7. 2700342-f 72 + 3+-l = .4w5. 2700413. 

8. 367895437 — 72501=^715. 3G782284G. 

9. 25432 X' 07345 = ^nj. 1712718040. 

10. 360042 -f- 8542 = Ans. 42 J f J | . 

11. ^^VJm^^-^=^/^. 90oooooi,vyoV. 

12. Bought 18 barrels of potatoes, each contammg 3 busheli 
at 25 cents a bushel ; what did tlie whole cost .? A. $13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 30 
bushele of corn, at 53 cents a bushel; 8 bushels of white beans, 
at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 calves, 
at $4 apiece ; and 15 barrels of eider, at $2,37^ a barrel ; what 
was the amount of the whole ? A. $251,625. 

14. A merchant, failinff in trade, has on hand gfoods to the 
amount of $4800, and his borrowed money is $2'f00 ; the re- 
mainder, after paying his borrowed money, is l.o be equally 



divided among 121 creditors; how much will t^lJi receive? 

A. flOiH-- 

15. A grocer bought 4 loads of wood, at $2,2.3 a load -9; 8 

bushels of rye, at $,50 a bushel-4 ; 30 pound- of butter, at 

12j^ cents a poand-375; 340 pounds of cheese, !it 6^ cents a 

nound^l25 ; for which he paid 5 barrel of fl mr, at $6,25 a 

tMurrel-3125; 35 pounds of sugar, at 8^^ cents a p rund-2U75 ; 3 

^lons of molassesi at 25 oents a gailon"-75 ; 15 toshels of mU, 



fO ARlTHMETtt?. 

at $1,124 a hushc 1-10875; what is the balance between th« 
srticleB bought and sold f A. $13,85. 

16. What will be the price ol 4 bales of goods, each bale con 
taining (iO pieces, and each piece 4U yards, at 37^ cents a yard r 
A. $4410. 

if. How many oran^s, at 2 cents apiece, can be bought for 
4centd!» For ,4<*2, or :iOO cents? A. 102. For $'<(iOO? Foi 
$10000.? A. 930(MK». 

Id. How many yards of cloth, at $2 b yard, may be bought fiir 
4 barrels of cider, at $3 a barrel ? For « barrels ? A. V6, For 
28 barrels ? For 50 barrels ? A. 1 17. 

19. How in.iny gallons of molas.^es, at 23 cents a gallon, may- 
be had for 00 t uslicls of oats, at 40 cents a bushel ? At 60 cento 
a bushel .' A. 300 gallons. 



FARBIERS' BILLS. 

Mr* George Stimpson 

To Rufus Pamvell, .... Db. 

jane 5. To 8 barrels Cider, at $2,1 2^ a barrel, $17,00 

•* 8. To 6 bushels Corn, " ,58 a busliel, 3,48 

$20,43 
July 16, 1828. Received payment, 

Rufus PaywdL 



{^^ In tho jBTv'ir, 9nch examples na the two ftillowing have tho icreral 
imcoR rarrioci ou'-;, which readers the inspection of any orroneous process ex* 
oeedingly easy. 

JIfr. ChattTicey AckUy 

To Charles Thomaa^ . . •. Hm, 
1828. 
June 8. To ro Merino Sheep, at $6 a head^ 

« 18. To : 5 Calves, « 2,12^" « 

July 1, To I' X) pounds Cheese, « ,0Cl" pound, 

^ 18. To 18 " Veal, « ,085 " « 

Oct 15 To 18 " Clover-Seed," ,03| « « 

<< 18. Vo 16 bashels Oats, « 5i7\ « bushel, 

•« aO. To 7 « corn, " ,75 « « 



$31 0,61 J 
Ukr. 15,1828. Received ps/ment, 



J 



RKDL-Cl ION. 



n 



Mr. Pfier Careful 



MGRCHANT'.S BTLL. 

Bostou, December 19, iSSb. 



Bought of Stephen -VcrfrtM/, 
at $,17| a yard, 



3800 yards Ca!:?o, 
3C0 bales CoiKm Cloth, epch bale GO 

pieces, each pii»r.e :^4 j'^, " ,101 " *' 
40 pieces blue Broadcloth, each 37 

yards, *• 4,02^ " " 

400 yards Carpeting, " l,i6 " " 

200 pieces JNankin, each 42 yards, « ,39 " « 



$113()5)/yO 
Keceired paynfient, 

For Stephen Notnist, 

John Sthnpson 



REDUCTION. 

fXXIX. WINE MEASURE. 

Repeat the 



TABLE. 



i gills (gi.) «... make . 

2 pints make . 

4 quarts make . 

^l^ gallons make . 

42 g^^llonS ..... make . 

()3 gallons* mak» . 

2 hocfsheads . . . m&ke . 

« • . • « make • 



pipes 



1 pint, . . 
1 quart, . 
1 gallon, . 
1 barrel, . 
1 tierce, . 
1 hogshead 
1 pipe, . . 
1 tun, . . 



• • dgD 


pt. 


. . sign 


qt 

gal. 
bl. 


• . tign 


tier, 
hhd. 


• . alga 

• • sign 


^. 



1. At 2 cents a gill, what will 1 pint of molasses cost? 
What will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints? 
10 pints? 12 pints .^ 20 pints? 50 pints? 100 pints.'- 

2. At 24 ct9. a gallon, what will 1 qt. of ale cost r What 
will 2 qts. ? i a gallon ? How much -will 48 c<;ntB bay ? 
WillGOcts.? Wi272cts.? Will 120 cts.? WiU150ciii.' 
Wm 180 cts.? 

3. When rum is a dollar a gallon, what is a Xmrt) wort&? 



■••'H.. 



* Hogiheodi containing liqaon, idoI«mwi, &.e. an «if «l .,*A- -^^^'-vZifh^ 
ftMrali/ •xceetliuf 100 gulloits. 



72 ARITHMK11C. 

What is a hogshead worth? What is ^ of a hcL^head 
worth? (A hogshead is divided into 63 parts, or gallons ; 
therefore 1 callon is ^.) What is ^? i% ? J^^?^ 

4. At a dollar a gallon, how many quarts wiii 5G crnta 
bay? Will $2? Will $2,25 ? Will $3 ? Will 8-3-'"><}? 
Will $4? Will$G? Will $10? Will $20? WiU $:J0? 

5. At $100 a hoffshead, what will 2 pipes of v.l::c Cusl ? 
What will 3 pipes ? 4 pipes? C pipes? 1 tun? 3 tuns? 
4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 qts. : 
ln4qts.? In G qts.? In 12 qts.? In 20 qts.? 

Q. From what you have now been doing, for wiial purposes wouM 
ycu infer that this measure is used ? 

A. To measure wine, spirits, vinegar, oil, cider, 
honey, mead, &c. 

Q. What are the deuoininations of ttiis measure ? 

A. Gills, pints, quarts, gallons, barrels, tierces, 
hogsheads, pipes, and tuns. 

jV*ot«. — Tho wine callon contains 231 solid inches, and is in the pame pn>- 
poition to tho ale gallon of 282 bolid laches, as the pound Troy U lo liio pouiut 
avoirdupois. 

Exercises for the Slate, 

1. In 4 pints how many gills ? In 20 pints how many "jills ? 
-jj. 96 ffills. 

2. How many pints in 16 gills? In 80 gills? Jl. S4 pints. 

3. How many pints in 2 quarts? In 460 quarta? .Q. i)GA 
pints. 

4. How many quarts in 4 pints ? In 960 pts. ? .^. 482 qts." 

5. In 2 hogsheads how many gallons ? In 4137 hhds. ? ji, 
260757 gallons. 



ALE OR BEER MEASURE. 

Repeat the 

TABLE. 

2 pints nujn ... 1 quart, . . . . ■Sfm qt 

4 quarts make . A . 1 gallon, . . . sien gaj 

30 gallons main ... 1 barrel, . . . sifn bar. 

(M gallotis BMte ... 1 hogshead . . tiga hhcL 

L Hcr^t-sny ttntsm2q«arts? In 6 qts.? In 10 qts.? 
IC ;«>V..> InaOOqta.? In 600 qts.? 



REDUCTION. 73 

3. How many quarts in 8 pints? la 10 pints? In 13 
pints ? In 20 pints ? 

3. What will 1 gallon of beer cost, at 2 cents a quart? 
What will 2 gallons? What wDl 4 gallons? Will 5 gallons? 



Q. From these examples, what -would you infer Is the use of this 
measure ? 

A. To measure ale, beer, and milk. 

Q. What are the denominations of this measure ? 

A. Pints, quarts, gallons, barrels, and hogsheads 

J\rote. — A gallon, beer measare, eontaioa 283 cubic inches 

Exercises for tJie Slate, 

6. How many pints ii^ 2 quaxts ? In 3600 qts. ? A. 7204 
pints. 

7. How many quarts in 4 pints? In 7200 pts.? A, 3602 
quarts. 

8. How many gallons in 2 barrels .' In 620 bar. ? A. 22392 
gallons. 



2^ inches (in.) 


. make 


4 nails . . . . 


. raalBB 


4 quarters . . 




3 quarters . . 


. make 


5 quarters . . 


. make 


6 quarters . . 


. make 



CLOTH MEASURE. 
Repeat the 

TABLE. 

. 1 Dail, ipi na. 

. 1 quarter of a yd., aign qr. 

. 1 yard, tisn yd. 

. 1 Ell Flemish, . . .i«n E. FL 
. 1 Ell English, . . .i«n E. E. 
. 1 Ell French, . . d«o E. Fr. 

1 . How many nails in 2 qre. ? In 4 qrs. ? In 8 ? In 10 ? 
In 11? In 12? In 15? 

2. How many quarters in 1 yard? In i a yard? In li 
yds.? In 2 yds.? In 5 yds.? In 7 yds.? In 9 yds.? In 
12 yds.? In 20 yds.? In 30 yds.? 

3. At 2 cents a quarter, what will 1 yard of cloth cost ? 
h a vd? \h yd.? 2 yds.? 5 yds.? 7 yds.? 9 yds.? 
]2yJ8.? 100 yds.? 

4. How inanv quarters in 2 ells Flemish? 3? 5? 7? 9? 
11? 12? 15? 20? 

5. How many quarters in 3 ella English? 5? 6? 8? 10? 
11? 20? ® 

7 



74 ARITHMETIC. 

6. How many quarters ia 5 ells French? 7? 9? 11? 
la? 15? 20? 

7. if ^ of a yard of cioth cost 10 eta., what cost | ? f ? 

♦ ? ♦? «? S? U? 1§? li? 1|? 1*? -*? 3? 

8? 8? 10? 

8. If i of a yard of tape cost 5 cents, what will 1 yd. cost ? 
What will 2 ells Flemish ? 3 eUs English? 4 ells French? 



Q. From what you have now b(;en doings, for what purposes wocmi 
>ou infer thai this measiire is ii«t>(l ? 

A, To measure all kinds of cloth. 

Q. What nre the (irtioniitialioiis of (his nieasiire ? 

A. Inches, niiils, quarters, yards, and ells. 

Exerches for the Slate, 

9. How many quarters in 2 yards ? In 2G872 yds ? 

W. 10749Cqr» 

10. How many yards in 8 quarters? In 1074S8 qrs. ? 

.i. 121)874 yds 

11. How many nails in 3 quarters? In 42000 qrs. ? 

A. 1(58012 na 

12. How many quarters in ^2 nails ? In 1G8000 na. ? 

A. 42003 qni. 



DRY MEASURE. 

Repeat the 

TABLE. 

2 pints (pt.) .... make ... 1 quart, Ago. qt. 

S quarts mane ... 1 peck, tign pk 

4 pecks ...... m&in ... 1 busiicl, .... sign bu. 

How many bushels make a chaldron ? Jl, 36. 

1. How many pints in4qts.? InG? 7? 9? 10? 50? 
100? 200? 

2. How many quarts in 2 pecks ? In 3? 4? 5? 6? 7? 
8? 10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what wilj 

8 pecks cost ? 3 pocka ? What will ^ of a peck ? | ? f ? 

4 ? i ? I ? J ? I ? How much will 10 cents buy ? 15 
618.? 20efo.? 25ct8.? ;Wct8.? 40cts.? 

4. How many pecks in 3 bushels? In 4 ? In 6? In 10? 



•REDUCTION. 7i 

(nl2? Int5? InlSO? In^O? In^? In50? lutiU. 

In 70? Infc^O? lnJ)0? In 100? 

5. At 10 cts. a pock, vhot wiU a bushel of salt cost? 
What will .5 of a biu? {ofabu.? 2bu.? 3bu.? 4 bo.? 
bbu.? 10 bu.? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
rts. ? For 30 cts. ? For «) cts. ? For 70 cts. ? For 80 cts ? 
^*or KK) cts. ? For 120 cts. ? For l(iO cts. ? For 3150 cts. ? 



Q. From what you have iiow hecii doing, for what purposes woa.d 
ou infer that this measure is used ? 

A. To measure corn, seeds, roots, fruits, salt, 
oysters, coals, Slc. 

Q. What are the ilouominntions of tl.is measure? 

A* Pints, quarts, pecks, bushels, &nd chaldrons. 

KxcrcUes for the State. 

13. How many pints in 3 quarts? In 321 f|ts. ? Ji. 648 pta. 

14. How many quarts in (i pints? In \'IM pts. ? Ji. ()-lo qts. 

15. How many pecks in ^Z bushels ? In 32 bu. .' A. 136 pks. 



TROY WEIGHT. 

Repeat the 

TABLE. 

S4 grains (gr ) . . . Bake ... 1 pennyweight, iiign pwt. 
20 pennyweights . . naks ... 1 ounce, .... ri^n 02. 
12 ounces nuuu ... 1 pound, ... sign lb. 

I How many grains are there in two pennyweights? 

2. What are 2 pennyweights of gold wortii, if 1 grain is 
vorth 2 cents ? 

3. How many penny wei^-hts in 5 oimces? In 10? In 12? 

4. You carry 2 ounces of old p^old to a ^oidsmith, and he 
agrees to give you 10 cts. a pennyweight for it ; how much 
will the 2 ounces come to ? Will 3 oz. ? Will 4 oz. ? Will 
5 oz. ? 

5. How many oitnces in 2 pounds ? In 3 pounds ? In 4 
pounds? In 5 pounds ? In G pounds? In 7 pounds? In 

pounds? In 12 |K)unds? 

6. What will a silver cup couie to, that weighs 2 pounds, 
if you get 1 dollar an ounce for it? If you get 2 dels.? 3 
M«.? 4dols.? 5dn)s.P 
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Q. How is the fineness of s^d ezpretsadf 

A. In carats. 

Q. How many carats make aa Minea T 

A. 22. 

Q. How many parts is an ounce of silvw divided intoT 
A, 20. 

<^. What are the parts called 7 

A. Penny\raghts. 

Q. How many carats fine is such go\d as will abide the fire without 
>os9 oecounted ? 

A, 24. 

Q How many omices are there in a poond of silver, that fosci 

nothing' in trial 7 - 

A. 12 

Q. What IS that base metal, which is sometunes mixed with cold 

or sliver, called ? 

A. Alloy. 

Q. From what you have now been doing, for what purposes would 
you infer that this weight is used ? 

A. To weigh jewels, gold, silver, coin, bread 
and liquors.* 

-Q. What are the denominations of this weight 7 

A. Grains, pennyweights, ounces, and pounds. 

Exercises for the Slate. 

10. In 2 pounds how many ounces ? In 4200 pounds^' 

A. 50424 oa. 

17. In 24 ounces Uow many pounds ? In 120000 ounces ? 

jS. 10002 lbs. 

IS. How many grains in 4 pounds? In 3600 pounds ? 

Jl. 20759040 gr. 

AVOIRDUPOIS WEIGHT. 
Repeat tlie 

TABLE. 

16 drams (dr.) ... make 1 ounce, dga oz. 

\(y ounces maji 1 pound,f ign lb. 

28 pounds ..,.,. onto 1 quarter of a hun- > 

dred weight, ) "^ ^^' 
4 quarters .... make I hundred weight, . >i^ cwu 
20 hundred weight . make 1 ton, ^p, T. 

• A pound avoirdupoit u hearier than a ptrnwi Troy, but an onnce Tro? ft 
imner than an ounce aroirdopoit. ^^ /»"««. m on;ice xroj m 

t Tba pound aToirdupoia n aqvulto 14 •». 11 pwt 1S4 paitM TVof. 



IIEUUOTION r? 

1. Ho'w many ounces in 2 pounds ? In 3? In 4 ? In 5 ? 

2. At 2 cents an ounce, what will 2 lbs. of tea cost ? Will 
fllbs.? Will 4 lbs.? Will 5 lbs.? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qrs. ? 

4. What wiU 2 quarters of raisins come to, at 10 cts. a, 
pound ? Wbat will 3 r^rs. ? What will 4 qw. ? 

5. If yon give 2 dollars for 1 qr. of flour, what mTist yo» 
pay for 14 lbs. ? For 7 lbs. ? For 3i lbs. ? 

6. How many quarters in 2 cwt ? In 4 cuvl. ? In 5 cw, ' 
In 6 cwt.? In 8 cwt ? In 12 cwt ? In 15 cwt S» I»20 
cwt? In 30 cwt? 

7. At $1 a quarter, what wiU^ cwt of sugar cost? WliJ 
4c^vt? Wilis? Will 6? Wilis? Will 10? WiU 15? 
Will 20? WiU 30? 

8. How many hundi-ed weight in 2 tons ? How mviy in 
3 ^x)ns ? In 4 tons ? In 5 tone ? In 6 tons ? In 8 tons? 
In 10 tons? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt for it ; 
wliat will it come to ? What will 3 tons ? What will 4 
tons ? What will 5 tons ? What will 6 tons ? What will 
e tons ? What will 10 tons? What will i of a ton r What 
will 1 of a ton ? What will gV ? (^ ^^ ^ divided into 2t 
cwt or 20 parts • therefore ^^ is 1 cwt) What will ^ - 

/<r? A? i%? W ' 

10. What will ^ oTn quarter of cofiee come to, at 11 cts 

apoimd? What will ^? j^y? /y? ^^9 M? Whal 
wiU 3 pounds? 5? 7? 9? 10? 



Q. From what you have now been doing, for wbtit purposes would 
f ou infer that this weight is used ? 

A. To weigh all coarse goods, that are subject 
to waste, such as hay,' flour, &c., and all metals 
except gold and silver. 

Q. What are the denominations of this weight? 

A. Drams, ounces, pounds, quarters, hundreds 
and tons. 

Exercises for tJie Slate, 

19. How many hundred weight in 2 tons? In 2633 tonH 
^. 56680 cwt. 

QO. How many ounc38 in 2 poinds? In lOCOOO poundi' 
^. 1664033 M. 



W /UUTHMETIC. 

SI. In 8 quarters how many hundred weight? In 940 nn^ " 

J. e-; cwt 

22. In 1 hundred weight how manj quarters ?- Jt, 4 tp%. hk 

4 qra. how many pounds? Ji. IV2, 

JVot« —By the lant exampla it upiienrii, that 112 potmd* ouika 1 hundrad 
<v«tffbt { but ill our populous iuwti«, os^'*'*^^'/ soaforu, trader! buy and tall 
k| tlie lOU |N>uii(l». 



APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

20 grains (gr.) . laaiv ... 1 scruple, . . . . iiga 3^ 

3 scruples . . . m«ke ... 1 dram, . . . . . iiga 3. 

^ drams m&iu ... 1 ouiic&i . . . . ii^ §. 

'i2 ounces make ... I pound, . . . . tigD !& 

Q. Wlial is the use of this weight 7 

yl. By it upothecarie:-. compound their medicines 

Q. Do limy buy and sell l)y this wei^lil ? 

A, They buy an J sell by avoirdupois weight. 

^. Wlial arc the lUuioiniualious ol iliis \vei«;hl ? 

A. Grains, scruples, drams, ounces, and poundi 

Exercises for the Slate, 

"23. IIow many drams in 2 ounces ? In 43G0 ounces f A 
S4dOC^drajns. 

24. How many ounces '9n 16 drams .^ In G464 drains? A 
810 ounces. 



LONG MEASURE. 
Repeat the 

TABLE. 

3 barley corns (b. c.) make . I inch, aica in. 

12 inches auke . 1 foot, agn fi, 

3 feet make . 1 yard, iigo yd 

5^ yards luake . 1 rod, pole or perch rd. 

40 rods «iake . 1 furlong,. . . . ai^a fui 

8 furlongs mke . 1 mile, . . . . .i^n m. 

3 miles « . make . 1 league, . . . . u^ lea 

-69^ statute miles, ... make . 1 degree on the earth, ^ 
2(i0 degrees, the ci'i'.umference of the earUj 



RKOUCTIOW. 3» 

t. If a mm travel one furlcmi in 5 minuicp* how ikr can 
he go in 10 minutes ^ In 15 ? In i^O ? in oC ? 

'i How many barley corns in 2 inches - la 3 ? In 4 * 
ln5? In6? In7? In8? In 9? Il:W? 

3. How many mches are 6 barley corns? Are 12? Aw 
15? Arolc? Are 21? Are 24 ? Are 27? Are 60? 

4. Howmanyij'.chcs m 3feet? In 5 feet? In 12foet? 

5. How ma: y »oJ.s is 1 fuHonjr ? Are U ? Are 4 ? Are C ? 
t>. How many furlongs ir 60 roJs ' In KJO ? In 240 ? 

7. How many furlongs are 'iiere in 2 nilea ? In 3 ? In 
4? In 6? In 7? In 8? In'>? 

8. How many miles m Ir^ iariongs ? In 2i ? In 32? ll 
48? In 56? 

9. How much is J of a mile ? I*^ f ? Is f ? ^5 1? It 

iJ? isi-.- isf.'' 

10 If vou travel a mDe in 1(5 minutes, how much tune 
will It. take to travni ^ of a mile ? How much J ? £ ^ J? 
I? i furlong'* 4 furlongs ? 1(3 furlongs? 



Q. What is the use of lonn; moasuro 1 

A. T^ .Deasure length only. 

Q. What is ine use of the lera^ue ? 

^. Distances at sea are measured by it. 

Q. Whai are Ihe donoiniaiitioiis ui iliis rjeasuro ? 

A. Barley corns, inches, feet, yards, rods^ fuf- 
iongs, miles, leagues a/iJ degrees. 

Exercises for the Slate. 

25. How many fiirlongs in 2 miles !' In 2G784 miles * 
A. 214288 fur. 

26. How many furlongs in 8^ rods? In C273(j0 rods' 
A, ir»()8(> fur. 

27. In 2 rods how many y«irds ? fn 11010 rods? (To mu^ 
tiply bv 5i, a^, &c., consu'i 1i XXVU.) A. ()<)r>(>(J. 

28. in 11 yards how riumy rods? Ji. 2 rods. In (5C yards 
how many rods ? We cannot »'asily divide Gti by r)J^, but wi 
may multiply (50 by 2, niakitiir |:{*^ half yards, vvhicJi we cai 
divide by 1 1, tlie half yards in 5.^ ; thus, (Ui x 2 = I :it2 -i-1 1 = 12 
rods., 4a*. Hence, to di.ide by TjA, 30^, &-c., we need only 
Uilng the divisor into balvos. quarters, itc, also the dividend 
koto the ^ame, anu the qu(tti<Mil will be the answer. 

29. In i:i2 yards how many rods ? In 42*^1 yartls ? .■?. 702 rods 

30. How i^any barlev r^^t-ns in 2 inches ^ In 273305 incltf» ' 
^ b35101. 



t ARITHMETIC. 

LAND OR SQUARE MEASURE .; 

Repeat the 

TABI^E. 



144 square inches . . . Mb 1 square foot 

9 square feet .... main 1 square yard 

30+ square yards, or ) , , 

iWal square feet, J- — • • 1 square rod. 

40 square rods . . . mahs 1 square rood. 

4 square roods . . . mik* ...... 1 square acre. 

640 square acres . . . nmka 1 square mile 

1. How many square inches in 2 square feet? 

2. How many square feet in 3 sr^aare yards ? In 4 ? In 
5? In6? In7? In8? In9? InlO? Inll? Inl2? 
In 20? In 30? In 40? In 50? In GO? 

3. How many square yards in 36 square feet ? In 45 ? 
In 54? In 63? In 72? In 81? In 90? In 180? In 
270? In3G0? In 450? In 540? 

4. How many square rods in 2 square foods? In 3? In 
4? InG? In 8? 

5. How many square roods in 80 square rods? In 120 ? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3 ? 4 ? How many rods can you huy for 
120 dollars? For 160 dollars? For 240 doUars? For 
320 dollars ? For 400 dollars ? For 40 dollars ? For 20 
dollars ? For 10 dollars ? What would ^ of a rood come 

to? ^? ipa? W iV? i«? i? U^ V 



Q. What is the use of this measure ? 

A. To measure length and breadth only. 

Q. What are the clcnojninations of this measure 7 

A. Inches, feet, yards, rods, roods, acres, and 
miles. 

Exercises for tlie Slaie. 

31. tn 2 square roods how many square rods i In 450 square 
poods? A. 18080 rods. 

32. How many square acres in 2 squaie miles.' In 234S 
square mik^ } A. 1500160 sq. a. 

33. How many square yards in 4 square rods.' In 193600 
square rods ? A, 5856521 



fUSDUCllON 



(H 



isOUti OR CUBIC ^'^^ASVSSL 

ICepeat the 

TABLE. 

1728 :soiid inches 

40 feet of round timber, or i 

50 feet of liewn timber, ) 

27 solid feet 

128 solid feet, or 8 feet long, ) 
4 wide, and 4 high, } 

1, What will a parcel of wood come to, which is 8 f^ct 
bug, 4 feet high, and 4 wide, at the rate of d dollars a co:J ? 

2. If you pay 80 dollars for a Ion of round timber, what 
wm ?^ feet come to ? What will 120 feet come to ? 



waJn 



1 solid foot 
1 ton, or load 

1 solid yard. 
1 cord of wood 



Q VVliat IS the use of this measure 1 

A. To measure length, breadth, and depth. 

Q. What are the deominations of this measure 7 

A. Inches, f^^t, yards, tons, and cords. 

ijxercises for the Slate, 

;M. In 2 cords of wood, how many solid feet? in 28 cordi? f 
Ji. 3840 feet. 

*^. How manv solid inches in 2 solid feet? I'l 2800 solid 
<cet ? A. 484185b solid inches* 

:{6. How many solid feet in 345G00 solid inches ? In 097.200 
sd 'd inches ? X 600 solid feet. 



TBIE. 
Repeat the 

TABLE. 

60 seronds (s.) 

60 miuutea 

24 hours 

Sf»5^ days 

100 yeais 

7 days •••••••. i • 

4 weeks 

13 mo^hs, 1 day, 6 hours^ 
13 calendar months . • . 



1 minute, . iir m. 

1 hour, . . iiga h. 

1 day, . . . a^n d 

1 year, . ti^o yr . 

1 century, . 4sb cen 

1 week, . . lifn w 
1 month, • iig« ma 
I Julie n year. 
1 year, ." . M^ V* 



m ARITHMETIC. 

1. Tf mnn earn a d Jlar a dav, how much will he earn H 
9 weeks ? In 5 weeks } In 7 ? In 9 ? In 20 ? In 40 ? 
AH I of a week ? In ^ ? In f ? In ^? How many weeki 
could you hire him for $7 ? For 14 ? For 5ie ? 

2. A boy is to have $*2 a week in a store ; how much must 
Uie merchant pay him for on** niontli's time? For 2? For 
5? For ]() ? How lonjT niubt he stay to come to 8 dollars ? 
To 32? To 40? To 80? 

3. If a man has $12 a month, what will two montlis' work 
rome to? What will 4 ? What will 5? What will 7? 
What w ill 9 ? What will 1 year ? 2 years ? I'a of a month * 

h? i','- I?? 

4. How many seconds in 2 hours? In 3? In 4 ? In 5 '' 
InO? 

5. If a watch click one*? in one second of time, how many 
limes will it click in two minuter? In 8? In 4? Ji 5? 
In C? Ilcnsr many times in ^j of an hoiir? In |J? In ^? 

(J. How many minutes are there in 1 hour? Inj an hour? 

In i? In i? In |S? In U? In U? In 2? In 4? 
In JO? 

7. How many hours in 2 days? In 3? In i? lu |? 

In^i? In/V? I"!Jf? 

8. How many days in 2 weeks? In 4 weeks? In G? fn 
£? In 12? In 20? In :^0? 

9. How many weeks in 2 months ? In 3 ? In 4 ? In i) ? 
In 6? In 7? In 8? In U? In 10? In 20? In 50? 
In 100? 

10. How many montlis in 8 weeks?" In 12? In 20 f 
£n 40? 

1 1 . How many calendar months in 2 years ? In 4 ? In 77 
In 12? 

12. How many years are there in 24 calendar months ? 
la 48? In 84? In 144? 

13. If a man have 1 dollar for |^ of a year, what wiD -A 
^me to ? What will 1 year come to ? How long coidd 
Fon have him for 6 dollsu^ ? For 12 ? For 24 ? For 36 1 
rorOO? For 144? 

14. If work be a dollar a day, what would a year's wage* ' 
•ome to ? What would u |^ of a year ? What ^ ? Wt« 
,Jt- What^? WhatJH? 



^ How many dr>}s arp bcro in each month ? 

A. Tliirtv j' ys hath September, 
April, June, and November, 
February hath twenty-eight, 
And thirty-one the others rate. 

Q. How man^' Hays arc thrrv» in jHi.uHrv ? In Pebruai^ f If 
March? In April? in May? In June? fu Ju' * ? In AngiutT 
Hi Septcinl>cr ? In October f li: Novnnher ? In IJct-cniber ? 

Q. How many days has February in l^iiscxiiie, or Leap Year f 

A. 29. 

Q. Wlien the year of onr Lord can be divided by 4 wlUiout a M 
mainder, what is the yp.'ir called ? 

A, Bissextile, or Leap Year. 

Q. Wl.ai year was 1832 ? 

A, Bissextile. 

Q. Wiiy ? 

A, Bect-use 1832 can be divided by 4 without 
ft remainder. 

Q. When will tJje next Lrnp Year be? 

Q How many days are tiiore in 15i;iscxtile or Leap Year T 

A. 366. 

Q. What are the denonilnatiiins of tiii.s moas'ire 7 

A, Seconds, minutes, hours, days, years, ce» 
furies ; also weeks and months. 

Exercises for the Slate. 

37. How many hoars in 120 minutes? In 960360 niinutM'^ 
£. 16008 hours. 

38. How many days hi 4 years ?-4x 3651. In 44 yeart* 
Ji. 17532 days. 

39. Reduce 2 weeks to days ; 318 weeks to days. A. 2241' 
4ayt. 



CIRCULAR MOTION. 



Q. What is meant by Circi/lar Afotion 1 

A. The motion of the earth and other p^^ti 
found the sun. 

Q. Wh tisitasedforT 

A. For reckoning latitude and fongitude* 



Aaii'HMEric. 



Repoatthe 



TABLE. 

60 seconds {") . . . «■»• ... 1 minate, . ^ . •«• ^ 

60 minutes mu ... 1 degree, . . . . dga o. 

30 degrees »«&• ... 1 sign, dri S 

12 signs, or 360 degrees, the whole great circle ot ttite 
Zodiac. 

1. How many seconds are in 3 minutes ? In 6 ? In 10 < 

2. How many minutes are in 2 degrees ? In 5 ? In 6 : 
In 7? In 9? 

3. How many degrees in two signs ? In 3? In 4? InC? 

4. How many degrees does the sun travel over in one 
day, or 24 hours ? A. 360. 



Q. How many decrees does the sun pass over in one day, n t 
reckouiug the night, when the days and nights are of an equal length . 

A. 180. 

Q. How many degrees in one hour T 

A, 15. 

Q. Why 7 

A. Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 
15 degrees in one hour, for 15 times 24 are 360. 

Q. How many degrees in 2 hours ? In 4 ? In 6 ? In 10 ? In 20 f 
Q. What is the dmerencc of time, then, between Loudon (thror<;h 

which the mr^ridian runs, and from which loTigitude is generally r >ui 

puted) and 15 degrees east of London 7 

A, One hour. 

Q. Why 7 

A. BecsLuse the sun travels 15 degrees in on« 
hour. 

Q. What is the difference of time betwce.. London and 30 degrees 
west of J^ndon 7 What 60 degrees 7 What 75 degre«>s 7 

Q. The difference in distance bet\«een Washington in the District 
of Columbia, and MissouriopoUs in Missouri, is 15 degrees 3 what is the 
4&ffereuee of lime between tliose places 7 

Q. What are the denominations of Circular Motion 7 

A. Seconds, minutes, degrees, signs, and circlea 

Exercises for the Slate. 
40. How many degrees in 2 iBgnflf In 3602 signs? A. 1081OI 



REDUCTION. &i 

41. In 120 minutes how manj ^egfees ' In 199000 minutet ^ 
•1. ^202 degrees. 

TAItLES OF PARTICULARS. 

Q. How many single things make a dozen? A, 12 

Q. How many dozen a gross ? A, 12. 

Q, How many dozen a great gross t , . . . A, 144 
Q. How many single things a score 1 .... A. 20. 

Q. How many score a hundred ? A. &. 

Q. How many sheets make a quire of paper! A, 24* 
Q. How many quires make a ream ? .... ^4. 20. 

1. How iaanv fiiasle thingfs are in 2 dozen ? In 3? In 5? 
Inia? 

2. What will 2 dozen of peail buttons come to, at 2 cents 
«r'jcce ? What will 3 dozen ? What 4 ? 

3. What win a great gross of buttons come to, at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if you give 1 
cent for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 repjns ? 

Q. How many pounds in a barrel of pork ? A . 200. 
^. How many pounds in a barrel of beef? A. 200. 

6. What win a ban*el of pork come to, at 4 cents a 
pound? 

7. What win 2 barrels of baef come to^ at 4 cents a 
pound .s> 

BOOKS. 

Q. When a sheet is folded into 2 leaves, what is it 
called? A, Folio. 

Q. When folded into 4 leaves, what is it called ? 

A. Quarto, or 4tcK 
Q. When folded into 8 leaves, what is it called? 

A. Octavo, or 8va 
Q. When folded into 12 leaves, what is it called ? 

A. Duodecimo, or 12 >w 
Q. When folded into 18 leaves, what is it called t 

A. Idmo 
• 



$6 ARITUMimC. 

STERLING MONEY. 

Repeat the 

TABIiB. 



4 farthings (qrs.) . o»to ... 1 penny, . . . • itga d. 
12 pence ...... mak* .... 1 shilling, ...•!(• s^ 

20 shillings ..... mtto ... 1 pound, ....■!«» ;f. 

1. How many fiirthinff8 are there in 2 pence? In 3? 
In 4? In 6? In 8? In 10? In 12? In 20? 

2. How many pence are there in 2 sliillings? In 3 ? In 
5? In 7? 

3. How many shillings are there in 2 pounds? In 3? 

4. If 1 pair of ffloves is worth 8 pence, how many pence 
are 2 pair worthr 3 pair? 4 pair? 5 pair? 6 pair? 
10 pair ? 

5. When a bushel of wheat costs 10 shillings', whut will 2 
bushels cost? What will 4? WhatwiUG? What will 9? 
What will 12 ? 

6. If 1 cart cost 1 pound, how many shillins^ will buy % ?- 
How many 3 ? How many 4 ? How many 5 ? How many 
9 ? How many 12 ? 

7. How many farthings will buy 2 inkstands, if they cost 
a penny apiece ? How many will buy 3 ? How many will 
buy 4 ? 

JVote. — The characters used for English money are £. for Libra^ the Latbi 
for pounds : s. for SoUdif the T^atin for siiillings ; d. for DmarU^ the Latbi foi 
pence j and qr9. for QuAdranteaf tlie Latin for farthings 

A pound sterling is equal to $4,44f cents, Fed. Monsy 

An English guinea, " 4,75 cents, 

An English shilling " 23 cents, 

9 I, Federal Money, is equal to 45. 6 (L sterling. 

How is 1 farthing sometimes written? . j^. | d. 
How are 2 farthings sometimes written ? w?. | d. 
How are 3 farthings sometimes written ? A, \ ^ 

Exercises for the Slate, 

42. How many shillings in 3 pounds? In 4200 pounchi.' 
jf . 84060 shillings. 

43. How manyp*»nce in 3 shillings? lir 2G00 shillin«.f 
4. 11336 pence * 






REDUCl'lON r 

44. How jnany iartiiuigs in 4 pence? In 2700 pence ^ 
A, IO8I0 farthings. 

45. How many pe.:ce in 8 farthings.? In 6200 farthingi** 
^. 1552 pence. 



rilACTICAIi APPLICATION OF REDUCTION, 

Involving iht Ridt^ vnth Miscdlcmeous Examples, 

1. At 20 cents a auart:, what will 2 gallons of rum cost ? 
What will 4 gallons r What wiil 5 gcQlons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to ? 
What will 4.? What will 6. » 

3. ilow many minutes in 2 hours ? In 4 ? In 6 ? 

4. How many weeHs in 14 days ? In 21 ? In 49 ? 



Q. What are such questions as these in ? 

A. Reduction. 

Q. What, then, is the changing nimibers frem cne denomination to 
snolher called ? 

A. Reduction. 

Q. Ill 2 bushels of corn, how many pecks ? 

Q. Arc 8 pecks of corn as much as Z busheU T 

Q. Is the value altered, then ? 

Q. Do you multiply or divide, to find how many furlongs there art 
In ? miles ? 

Q. When, then, the reduction is performed by multiplication, wba« 
is U called ? 

A. Reduction Descending. 

Q. Do you multiply or divide to iind how many gallons there aM 
In 8 quarts ? 

Q. When, then, the reduction is performed by division, what is it 
called ? 

A. Reduction Ascending. 

Q. From the prcco<lin»r remarks, hcv many kinds of reduction da 
Ihere appear to be ? and what are thoy ? 

A. Two , — Reduction Ascending and Descend- 

RULE. 

Q. What do you mulilnly 2 furlon'^s by, to brin^ them into rodi I 
Q. As a general rule, ihen, what clo you multiply furlongs by I 

A. By what makes a furlong. 

Q. What do you multiply days, busheU, &e. by T 
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A. Bushels by whmt makes a bushel, days by 
what raakes a day, <&c. 

Q What (Jo 3'ou divide by to bring 8 giHt into pints f ^ 
Q. As a freneral rule, tlien, wbtit must you divide gillt, miDUteiy 
^arten, &c. oy T 

A. Gills by gills, minutes by minutes, quarters 
by quarters, &c. 

Q. Why do 3'ou divide thus f 

A. Because 4 gills are equal to 1 pint, 60 
minutes to 1 hour, &c. 



Q. What do you multiply pounds (money) by f 

A. Shillings. 

Q. What do you multiply shillings by 1 

A, Pence. 

Q. What do you multiply days by 1 

A. Hours. 

Q. What do you multiply by, to bring S5 pounds into farthings f 

A. By 20, 12, and 4. 

Q. How do you bring 40 cwt. into tons 7 1 ewt. into drams 7 
1 ton into drams? Dram4 into tons 7 Drams into cwt.) I lb. iriD 
grains ? Grains into pounds 7 Ells Flemish into nails 7 Nails into 
ells Flemish 7 Quarters into ells English 7 Ells Eiio^lish irto quarters 7 
5 bushels into pints 7 200 pints into bushels 7 360 degrees mto inches 7 
Feet into furlongs 7 b weeks into seconds 7 Seconds into vcr«^c*i 7 
Years into seconds 7 Seconds into vears 7 How do you tell «n«it 1 
tun of wine will cost, at 6 cents a gill 7 



Exercises for the . Slate, 

4C. At 6 cents a pound, what will 2 qTs. 8 lbs. of sugar cost? 
OPERATION, 
qrs. lbs. 



2 8 

28 

66 lbs. 
8 lbs. 

64 lbs. 
6 ots. 

t3,84 Ans. 



Q. Why do you multiply the 2 qrs. by 
28 lbs.? 

A, Because, since it takes 28 poundt 
to make 1 qr., there will of course be 28 
times as many pounds as quarters ; thai 
is, 28 times the quarters. 

Q. What do you do with the 8 lbs.? 

A. i add it to 56 lbs., making 64 lbs. 

Q. Why do you multiply the 64 lbs. b^ 
6 cents } 

A. Because every pound of sugar coit 
6 cents ; that is, 6 times the poimds 



REDUCTION. m 

Proof ef the foregoing Exampu. 

47. How many quarter! of sugar cau you buy for 384 jcenia, 
at 6 cents a pound ? 



OPERATION. 
6 ) 384 

28 )"^ ( 2qr8. 
56 



8 lbs. Ans. 2qrs. 8 lbs. 



Q. Why do you di- 
vide 3b4 cents by 6 
cents.' 

^, Because, since 
there are 6 times as 
many cents as pounds, 
as often as 6 is con« 
tained in 3c$4, so many 
pounds there will \ e. 



Q. Why do you divide 64 pounds by 26 pounds ? 

wf . Because every 2H pounds make i quarter. 

<2- What, then, appears to be the method of proof ? 

^. Reverse the operation ; that is, make tlie divisors tn the 
0|[>eration the multipliers in the proof, and the multipliers the 
divisors. 

|)c^ In examples like the following. where more than one operation in a simple 
mle is employed in their solution, ttieir entire work is inserted in the A'sy, by 
means of signs, indicating the exact process of each, with all their intermediate 
results, to the nnal one, or answer. Besides, when the (question is at all intri- 
•ate, the reason fbt every step in the required operation ts fully shows. 

More Exercises for the Slate. 

48. At 5 cents a gill, what will 8 pints of mm cost ? .^. $1 ,60« 

49. How many gills in 2() pinU ? In 40 pints ? ^ ^. 240 gills. 

50. How many pints in 80 gills ? in 120 P ji. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollars a gallon 
how much did it amount to ? ^. $!^5. 

52. How many hpgsheads in 12R grallons ? In 945 ? Ji, 17 
53 At 6 cents a quart,, what will 1 hhd. of molasses come to .' 

A. f 15,12. 

54. How many quarts are there in 3 hhds..' In 100? A 
35956. 

55. How many hogsheads are there in 756 qts. ? In 25® qts. .' 
A. 4. 

56. Soldi tun of wine, at (Scents a gill; what did I get for It? 

A, $403,20. 

57. How many gills in 10 tuM.' A. 80640. 

58. At 8 cents a pound, what Ml 3 ewt. 2 qrs. of ralniM eoft i 

A. f31^16. 

59. How many pounds in 15 ewt. 1 qr..' A. 1708. 

60. At Spenoe a peck, how many pence will 3 bushels of mil 
tost? jl. 96. » 

61. How mMiT Mnoe an llier^ in HO tliUltiigt ? A, MO. 
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62. How many pence in 5 £. ? lu 10 ? A. 3600. 
(>3. How many pounds in 480 d. ? In 1440 d. ? jf . 8. 

64. How many farthings in 4 £. ? A, 3840. 

65. At 6 pence per lb., what will two qrs. of rice cost f A, 336 
pence. 

66. How many qni. of rice, at 6 pence per lb., may be bought 
for 336 pence .' ^. 2 qrs 

67. At 6 cents a gill, what will 1 tun of wine cost' 
4. $483,84. 

68. How many tuns of vf *ne, at 6 cents a gill, may be bought 
for $483,84. A. 1 tun. 

69. At 9 pence per quart, what will 16 gal» 2 qts. of molassei 
•oine to in pence ? A. 594 pence. 

70. How many gallons of molasses, at 9 pence per quart, mi\y 
be bouglit for 51)4 pence ? A. Mj gals. 2 qts. 

71. What is the value of a silver cup, weighing 10 oz. 5 pwts 
18 grs., at 5 mills per grain .? A. $124,09. 

7^. At 5 mills per grain, what will be the weight of a silver 
cup that $24,(59 will purchase ? A. \^ oz. 5 pwls. 18 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
tugar.' A. $70,08 els. 

74. How many hundred weight of sugar, at 12 cents per lb., 
may be bought for $76,08.' A. 5 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. labor come to in pence .? A. 1 87380. 

76. How many years' work, at 9 pence per hour, may be 
o)>tained for 1873o0 pence.' A. 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. ^ 

77. At 20 cents a nail, what is the price of 4 yds. of cloth ;* 
A. $12,80. 

78. At il20 cents a yard, what will 64 nails of clotli cost.' 
a. $12,80. 

79. At 1 £. 2 s. 6^ d. per yard, what will 20 yds. of broadclolh 
>M)8t in fartliings .' A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. of 
dax-seed cost ? A. $77,22. 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 
1 hhd. 2 gals. 2 qts. 1 pt. 3 gills, cost ? A. J935 s. 7 d. 2 qrs. 

82. At 2 shillings a quarter, how many dollars will 8 yds. 1 qr. 
oi broadcloth cost .' A. 11. 

83 At 2 pence a gill, how many dollars will buy 50 gals 
8 qts. i pt. 2 gills of &? A. $45,055. 

84. In :<r)00 doUars, how mai^y farthings .' A. 1036800. 

85. in 1036800 farthings, how many dollars .? A. 3C0O. 

!$6. In 25 guineas, of 28 s. each^ how jTiany pence? A, 8400 

87. In 8400 pence, how many guineas? A. 25. 

88. In Wt Uis. how many ounces, drams, scruples, and grain«/ 
4 180 (unoes, 1440 drami| 4320.Boraples, 86400 graonft. 
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^, In 86400 grains, how many scruples^ drams, and onnoeif 
A. 4320 scruples, 1440 drams, Ich) ounces. 

yO. In 250 miles, 30 rods, how many rods? ,i. 81950. 

91. In 811)50 rods, how many miles? ^. 250 m. 30 rode. 

92. In 15 lea. 1 m. 6 fur. 28 rods, 4 yd& how many bariey 
corns? J?. 8W3304. ^ 

VZ. In 81K)3304 barley corns, how many leagrucs? j?. 15 lea. 
1 m. 6 fur. 28 rods, 4 yds. 

94. In 360 ells English, 4 qrs. 2 n. how many nails? jS. 
1804 qrs. 7^18 na. 

2)5. In 7218 na. how many ells English ? Jl. SCO E. £. 4 qn. 
8na. 

96. In 3000 E. Flemish, how many nails ? JS. 36000. 

97. In 3G00O nails, how many E. Flemish ? A. 3000. 

98. In 500 acres, how many roods ? A. 2»K)0. 

99. In 2000 roods, how many acres ? A. 500. 

100. In 15 tons of hewn timber, how many solid .Jichet'.*' 
A. 1296000. 

101. In 1296000 solid inches of hewn timber, how many lona ' 
A. 15. 

102. In 20 cords of wood, how many solid inches? A, 
4423680. 

103. In 4423680 solid inches, how many cords of wood? 
A. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints? 
A. 32063. 

105. In 32063 pints, how many bushels ? A. 500 bu. 3 pks. 

7 qts. 1 pt. 

106. In 20 tuns of wine, how many gills ? A, 161280. 

107. In 101^80 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and 37 
seconds, how many seconds ? A. 11 38(573 J 037. 

109. In 11386731037 seconds, how many years .^ ^ 360 yrs 
300 days 20 hours, 50 minutes, and 37 seconds. 

no. In 8 signs of the Zodiac, how many seconds? A 
664000, 

111. In 20 purses, each concainine 21 guineas, how many 
shillings, pence, and farthings ? A, 11760 s. 141J20 d. 564480 
far. * 

112. In 5 ingots of silyer, eaxsh 5 lbs. 6 oz. 20 grs., how man« 
naias? A, 158500. 

113.' la 239130 grains, how many Ingots, each 6 lbs. 11 ox 
15 grs. ? A. 6. 

114. A lady sent a tankard to a silyerstnith, tliat weig)ie4 
& lbs. 3 OK. and ordered it to be made into spoons, each to weigh 
3 oz. 2 pwts. ; how many spoons did it maKe ? A, 30. 

115. A goldsmith, having 15 ingots of silver, each weiffhing 

8 Ibi. 7 os.llpwts.| wiufih be wishes to make into bowls of 2 lbs 
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8 OS., tankuds of 1 lb. 10 os., salt* of 11 os., wnd spoMM of 1 ot. 
15 pwt«., and of each an equal number, hov many will thoie hi 
of each sort? 

Bring 2 lbs. 8 oz., 1 lb. 10 02., 11 ox., aad t os. 15 pwta., inlii 

r»nnjrweif^hts ; add tiiem up for a divisor , Uien brin^ 2 Ibo. 
oz. 3 pwt«. into pennyweiflfntfl, multiply by 15 for a diYiden4« 
diride, and the quotient will be the cjaiwer. A 7. 

116. In ie68d0 lbs. of sugar, how many hhda., each 12 cwi ' 
Ji. 20. 

117. How many barley coma will leach round the globe, it 
being 360 degrees ? Jl. 4755801600. 

118. In running 300 miles, Iww n any tiroes wilt a wheel 9 
feet 2 inches in circumference, turn r }und ? A. 172800. 

110. In 172800 turns of a wheel measuring 9 feet 2 inches, 
bow many miles ? A. 300. 

190. How many times will a wheel, which is 15 feet 9 inches 
in circumieience, turn v>ound in goii.g from Providence to Nof- 
wicn, it being 45 miles ? A. 150B5-{-. 

121. A farmer rents a plantation of 400 acren, of which no 
more than 200 are to be tilled \ how many polen sre there ia the 
remainder.^ A. 32000. 

122. In a lunar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds ? A. 2300585. 

123. How many seconds is it from the birth (f our Saviour 
to Christmas, 1828, allowing the year to contaii* 365^ days, 01 
965 days 6 hours? j9. 5768721)280&. 

124. When a person is 21 years old, how main seeonds oM is 
he? A, 662700600. 

125. It is supposed the wars of Bonaparte, in 2l years, cauaed 
the death of 2000000 of persons ; how many was this per hour, 

allowing the year to contain 865 days 6 iboiua? A, H iVA fi ft * 



COMPOUND ADDITION. 

Y XXX« 1. William bought an arithmetic foT 28. 6 d^ 
and an inkstand for 6d. ; how many shilfiags did both co6t ? 

9L Hurry piirchased a Teal ; the cloth and making cost 5 s^ 
flie buttons 9 d., and the thread 3d.; how much did the veAt 
cost.' 

a William, Hany,u4 Thomas gathered soHiewlB; and 
wiiMi they mcMttte^ tfamii it wm found that WiHian lk»d 3 



COMPOUND ADDITION » 

(fB and 1 pt. Hairy 3 r|tfl. 1 pU and Thomas a qls. ; hm 
loaiiy pecks did lliey galhor in all ? 

4. How many pecks are 8 qts. -|- 1 qt. -f- 4 qts, ? 

5. How many yards are ^ qrs. -j- 1# tjra. -]- ^ qrs. ? 

6. How many gallons are 1 qt.-f-2 qts -|- 1 qt? 

7. How many ponce are 1 qr. -j- *^ qra« + ^ ^f • ? 

8. How many shillings are 3 tL -j- 8 d. -|- 1 d. ? 

9. How many pounds are 10 s. -f- 18 s. -|- T-i s. ? 

10. How many hours are 50 m. -j-^O m. -|- 19 ™' ^ 

11. How many feet are 4 m. -f- JO in. -{- 11 in.? 

12. How many minutes in 45 sec. ^- 15 sec. -|- 10 sec, ? 

13. How many pojinds in 8 oz.-f* li oz. -|- 12 oz. ? 

14. How mimy bushels in 1 pk.4-3 pk8.-j-2 pks..' 

15. Sold a Virn^il, tiiat cost me 12 s. 6 d., so as to gain 1 % 
(> d. ; how much did 1 get for it? 



Q. What is this, which you have now been doing, called f 

j1» Compound Aiidition. 

Q. Why do you call 't (]!ompouiid ? why not Simple Addition ? 

A. Because there are more denominations thai 
one. 

Q Wliat Ho you mean by more denoroinrntions than one T 

A. Shillings, pence; &c. in one sum; pecks, 
quarts, pints, <&c. in another sum. 

Q. What, thcH. is tlie collecung uumben of diflbfeut denouimati<Mi» 
into one sum called 7 

A. Compound Addition. 

Operation hy Slate illustrated. 

I. A man bought a cart for 6 jC 129. 3 d., a load of hay for 3 £ 
9a. 7 d., aiid a cow for 4 iS 4 a. Id.; what did he pay for the 
« hole ? 

Q. How do you write the numhera 
dowD ? 

A. Poundi under poundi irfiiUinga 
under shillinga, 4&c. 

^. How do yoi^gvtihe 11 d- in the 
aniwer? 

A. I find, by adding up the oohmm 
of pence, that it makea lid, which I 
write under the column of ^jenoo. 
q. MowdoymiiettheKahilttBCf' 



OPERATION. 

% 




90 


19 


£ 


8. 


d. 


6 152 


3 


3 


9 


7 


4 


4 


1 


A^ £\A 


5 11 
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^. Addinr up the column of shillings, I find it makes 525 s. ^ 
I £5a. (for 20 s. in 25, 1 time, and 5 over), writing the 5 s. under 
the column of sliilUngs. 

Q. What is to be done with the 1 jC ? 

^, I must, of course, add pounds to pounds, and, to do thif^ 
I join, or carry, it to the next column, which is pounds. 

Q. How do you get the 14 JC? 

^. Adding up tiie column of pounds makes 13 pounds, and 
1 £ (to carry) makes 14 £. 

From these illustrations wc derive the following 

RULE. 

Q. How do you place the tumbcrs to be added t 

A, Pounds under pounds, shillings under shil- 
. ngs, drams under drams, &,c. 

Q. At which hand do you begin to add 7 

A. At the light. 

Q. How do you add up the first column t 

A. As in Simple Addition. 

Q. What do you divide the uniouiit by t 

A, By as many of this denomination as raak« 
©ne of the next higher, as in Reduction. 

Q. What do you do with the remainder ? 

A, Write it undernQath. 

Q What do you carr)' to the ucxi column t 

A. The quotient. 

Q. How long do you proceeu in fliis way 7 

A, Till I come to tlie last column. 

Q. How do you proceed with this 7 

A, Add it up; and set the whole amount doH>i\ 
^.in Simple Addition. 

Tboof. Q. What is the proof 7 

A. The same as in Simple Addition. 

3fore Exercises for the Slate. 

S. Bought a cart for 2 £r]5 s., a plough for 18s , bow much 
4td both cost ? J. 3 £ 138. 

3. Bought a coat for 5 £ 6 s., a watch for 1 £ 19 s. ; how much 
mid they come to ? .^. 7 iC 5 s. 

4. A man bought one load of hay for 6 £ 3 s. and another 
fiir 7£lS«.6d.i how much did he gire for both? j9. 13 £ 
|8s. 6d. 

«. Sold M& « fiNrlO£15s.6d., m oow ftir S £ 19«. U d., i 



CX>MPOLNl> ADDITION. l» 

for 12 £, 6.S. 4 d. ; iiow mu* h money did i receivf i 
^. 30£l8.9d. 

C. Bought of a grocer 3 gals. 2 qts. of rum, 5 ff^Is. 3 qts. of 
giu, and 4 gals. 1 qt. of molasses ; how many gallons did 1 buy 
m all ? A. 13 gals. 2 qts. 

7. Sold 4 hlids. of molasses, me firs/ of which contained 4S 
gals 2 qts. 1 pt., tlie second 05 gals. ^t 1 pt, the third 50 jals. 
3 qts., and the fourth 55 gals. 1 qt. 1 pt. , how much was iold !■ 
all? A. 213 gals. 3 qts. 1 pt. 

8. A grocer sold 4 hhds. of sugaj , weighing as follows ; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., the 
third 9 owt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs. ', what 
did tlie whole weigh ? A. 20 cwt. 2 qrs. 21 lbs. 

9. A merchant bought 4 pieces of cloth, the first containinff 
2'') yds. 3 qrs. 1 na., tlie second 15 yds. 3 qrs. 1 na., the third 
2<) yds., and tlie fourth 10 yds. 1 qr. 3 na. ; how many yards did 
he buy in all .? A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another tim^, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. qts. 
at a fourth ; how many bushels did he buy in all ? A. 21 bu. 

3 pks. 5 qts. 

11. A man bought two loads of hay, one weirfiing 19 cwt. 
1 qr., and the other 18 cwt. 2 qrs. ; how umch did both weigh? 
A. 37 cwt 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in anotlier 
day 30 m. 2 fur. 25 rods} how far did he travel in all? ' A. 57m. 
5 fur. 25 rods. , 

13. A merchant bought 3 bales of. cotton ; the first contained 

4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 Ib.s., and \\\? third 

5 cwt. qr. 24 lbs. ; what was the weight of tiie whole .'' A 
13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms; the first containing 150 acr^s, 2 
roods, 25 rods ; tiie second, 200 acres, 1 rood^ 15 rods ; and tlie 
third, 100 acres, 1 rood, 10 rods; how many acres has he in all ? 
A' 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till he 
was ISyrs. G mo. 4 days old ; he then went to Boston, wliere he 
rcs'ded 7 yrs. 2 m. 2 da. ; from Boston he emigrated to Salem^ 
where he remained 4 yrs. 3 da. ; from Saleni he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend ia these places in all ? A. 28 yrs. 8 m. 
1 w. 2 d. 

iQ. A man brin(rs to market 3 loads of wood ; the first con- 
.aining 1 cord, 04 luet, 864 in. ; the second 2 cords. 63 fl. C4 Ui. ;' 
%Ad the third 1 cord, CO fl. 931 In. ; how much did he \*fjS^' Ok 
*11 * A. b cords, 60 a. 131 inches. 

•7. A goldsmith bou^it4 ingot* of s3Ter,'ihe fimt o.f .^'ii'jj 
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weighed 8 lbs. 2 oz. 12 pwto., the second 5 lbs. 4 oz. 5 pwt0.,lbe 
third 6 lbs. 10 oz. 11 pwto., and ihe foartb 6 Ibe. 11 oz. 15pwti ; 
what was the weight of* the whole > ^. *I7 lb«. 5 oz. 3 pwfai. 

18. James is 10 yrs. 2 mo. 3 wks. 4 d'.. old, Thomas is 11 jm 
11 mo. 5 da. old, Rufus is 9 yrs. 10 mo old, Harry is 14 yis. old , 
what is the sum oT all their ag^s i ^, 40 yrs. 2 da. 

{fCrBy multiplying the anaweri to the following lumi byS, the true annwAn 
may be obtained. 

JV4rt«.~It wiU be well for the leaner, net <mly in thia, but in all rulefl,ti 
prove his results, when practicable. 

19. Add together 17 JC 13s 11 d. 1 qr., 13 £ IDs. 2d. Sqrs., 
lOjClTs. 3d. lqr.,7£78. Gd. 2qrs.,2£ 28. 3d. 2qr8., IbJK 
l7 s. 10 d. 2 qrs. ,1 35 /i 4 s. 6 d. 3 qrs X 2. 

OA *jj .._ .1^ _ ... ^ ,/,_ r J - -T.,2£8 8. 9d. 2qr?.,ri8jC 

' s. 9d. 2 qrs., 



20. Add together 4(> £ 16 s. 5 d. 1 qr., 2 £ 8 s. 9 c 
16 s. 10 d. 1 qr., 316 £ 15 b. 8 d. 2 qrs., 651 £18 
405 £ 16 8. 5 d. A. 741 £ (5 s. 6d. x 2. 

21. Add together 30 £ 10 s. 3 d. 2 qrs., 14 £ 9 s. 8 d. qr., !£ 
Os. 1 d. 2 qrs., 2£ 8 s. 7 d. 2 qrs., 42£ 9 s. 6 d. 2 qrs., 28£fis. 
4 d. 2 qrs. A, 59 £ 11 s. 9 d. 3 qrs. X 2. 

22. Add together 15 lbs. 10 oz. 18 pwts. 22 grs., 3 lb». 3 o» 

15 pwts. 20 grs., 7 lbs. 7 oz. 18 pwts. 13 grs., 5 lbs. 8 oz. 13 pw f« 

16 grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6 oz. 10 pwts. 11 grs. A. 18 lbs 



«--.. «u. togetlier 70 yds. 2qrH i ua., i* yua. j 41. j. «»., ^ t«». 
y qr. 1 IV ., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 1 qr. 
^ na. A. 118 yds. 2 qrs. 1 na. X 2. 

25., Add together 1 pk. 6 qts. 1 Pt., 2 pks. 5 qts., 1 pk. 4 qts., 
i pk. 3 qts. 1 pt., 2 pks. 5 qU., 3 pks. 4 qt-t. pt. A, 6 pks 
qts. pt. X 2. 

26. Add together 38 ^ts. 2 qts. 1 pt. 2 gi., 16 gals. 1 qt. 3 gi., 
20 gals. 2 qts. 1 pt. i gi., 18 gals. 1 qt. 1 pt. 7 gals. 1 qt. 2 gi., 
30 sals. 2 qts. 1 pt. A. 66 gals X 2. 

^. Add together 80 lea. 1 m, 5 fur. 30 po., 50 lea. 2 m. 6 fur. 
JK) po., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po.. 70 
tea. 1 m. 3 fur. 10 po., 60 lea. 2 m. 2 fur. 4 po. A, 167 lea. (* ni. 
8 fur. 32 po. X 2. 

28. Add together 367 acres, 2 roods. 30 rods ; 815 acKS, 1 
rood, 16 rods ; 40 acres, 2 roods, 20 rods ; 60 acres^ 2 roods, 30 
rods. A, 642 acres, roods, 28 rods, x 2. 
* 29. SoUd measure.-^Add together 12 feet, 1335 inches; 15 
fret, 1615 inches; 2 feet, 7^ inches; 13 feet, 1263 inches. 
J. ^ f«et. 76G inohes, x 2. 

Sa il/14 together «) yrs. 368 4a 90 h. 50 m. 30 see., 90 jfi 
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40 da 10 h. 9a m. 20 sec, 12 yre, 110 da. 13 h. 16 aee., 13 yn. 
8 da. 10 h. 20 m. 14 sec, 7 yra. 20 da. 8 h. 10 in. 12 sec. ^. M 
fn. 271 da. 19 h. 25 m. 46 see. X 2. 

31. Add together 11 S. 29<* 16' 59", 20^ 45' U", 8S. 3" 
10' 50", 3S, lOo 6' 10". A 12S. P 39' a5" x 2. 



COMPOUND SUBTRACTION. 

^ XXXI* 1. Waiiam had 2 qts. of walnuts, and gav€ 
iames 1 pt; how many had he left? 

2. James, owing Rufus 1 s. 6 d., paid him 6 d. ; how much 
did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. ; 
how much did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards tlieni, that he is entitled to 2 qts. 1 pt. 
now, what is Rufus's part 

5. A servant, returning with a two gallon jug of molassea, 
perceived that it had leaked out some considerable, and, 
wishing to know how much, by emptying it into a 6 quart 
and 1 pint measure, found it exactly filled the measure ; how 
much had leaked out? 

6. Prom 1 gallon take 3 qts. 

7. From 8 gills take 2 pints. 

8. From 1 ounce take 12 drams. 

9. Frrm 2 quarters take 3 naiis. ^ 

10. From 1 pound take 11 shillings. j 

11. From 2 shillings take 10 pence. ^ 

12. From 2 quarteis take 20 po*uds. | 

13. From 3 weeks take 7 days. 



Q. What is thig, which yoo have oow been doing, called T 

A. Compound Subtraction. 

Q. W!iat, then, is the taking one number from another, of difiereil 
4enominatif>n8, called 1 

A. Compound Subtraction. 

Q. Wherein does Compound difler from Simple Subtraction f 

A. Simply consists of only one deDomination; 
Compound, of more than one* 



OPERATION. 
4 4 
"•yds. qrs. na. 

10 2 3 
7 3 2 

Ans. 2 3 1 
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Operation hy State iUusttatcd. 

I. A merchant bought a piece of cloth containing 10 t<I« 
f qra. 3^na., and sold 7 yds. 3 qrs. 2 na. ; how much had he lefV/ 

Q. In this example, how are the nuih 
bers written down ? 

Ji. The loss under the greater, wi(b 
nails under nails, quarters under quartei^ 
&c., as in Compound Addition. 

Q. How do yott get the 1 na. in tin 
answer .' 
A. I begin with nails, the least denon ^ 
■ation, and say, 2 na. from 3 na. leaves 1 na. 
Q. How do you proceed to g^i the 3 qrs. .-* 
Ji. I cannot take 3 qrs. from i2 qrs., but I can borrow, as hi 
Simple Subtraction, 1 yd. = 4 qrs., from the yards; then say, 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6qi«i, 
ik'om which taking 3 qrs. leaves 3 qrs. 

Q. But suppose that, instead of adding first, wc subtract fir«t 
JK)W would you procood ^ 

A. Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and \ 
fTs. makes 3 qrs. 

Q. How do you get tlie 2 yds. ^ 

A. I must carry 1 yd. (for the yard which I borrowed) I » t 
yds., making 8yds., which, subtracted from lOyds., leaves 2y»is 

From this example we derive the following 

nULE. 

Q. How do you wrilc iVic numbers down 7 

A, The less under the greater, placing eack 
denomination as m Compound Addition. 

Q. Willi which dciiPminatioi) do you begin to subtract t 

A, The least ^denomination. 

Q. How do you subtract each denomination ? 

A, From the denomination above it, as in 
Simple Subtraction. 

Q. Tf the iowrr mimber in any denomination be greater than tb« 
:i|)per, how do you proceed ? 

A. Borrow as muny units as make ont in the 
next higher denomination, from which subtract Vbe 
lower number. 

Q. Wliat mii.st the remainder be added to T 

A. The^ upper number. 

<i. ll^w mauy do you carry in sueb casM t 
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A. One. 

Qb How do you subtiact the last denomination T 

A, As in Simple Subtraction. 

Proof. Q. How do you prove the operation 7 

A. By adding the Remainder and Subtrahend 
together, as in Simple Subtraction, the amoun 
cf which must be equal to the Minuend. 

More Exercises for the Slate. 

2. If, from a piece of cloth containing 10 yds. 2 qrs., you eiK 
off 2 yds. 2 qrs., how much will there be left.' A. o yds. 

3. A bought of B a bushel of barley for 8 s. 6 d. ; he gave B 

1 bu. of rye, worth 4 s. 3 d., and paid the rest in money j ht/# 
much did'he pay ? ^. 4 ,. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B. bought 
;jf A 4 tierces of rice for 15j£ Id s. ; A paid B the revi in 
money ; how much did he pay ? Jl, 4£ 6 s. 

5. A man bought a wagon for 6j£ 10 s., and sold it foi 12j| 
18 s. ; how much did he make by the trade ? ^. 6j£ 8 s. 

. 6. A man bought one load of hay for 4£ 10 s., and A'lotlier 
fcr 5j£ 15 8. ; how much more did lie give for one ^in i\\% 
otlicr? Ji. l£5s. * 

7. A man bought two loads of hay, one weighing 13 cwt. 3 
qrs. 25 lbs., and the other 17 cwt. qr. 2G ^bs. ; \von -i<uch did 
one weigh more than the other ? A. 1 cwt. 2 qr» ?7 /bs. 

8. A merchant bought a piece of broadcloth, coti gaining 40 
▼ds., from which he sold 3G yds. 1 qr. 2 ri& ; Lo a i/\ach did 1m 

■^ have left } A. 3 yds. 2 qrs. 2 na. 

9. A OTocer bought a hhd. of rum, contain* njf 6^ gals., ano 
by accident 2^als. 2 qts. 1 pt. leaked out, h'jyv tr^any gallon* 
did he have left .? A. 62 gals. 1 qt. 1 pt. 

id. A merchant bouffht a quantity of corn, wishing 20 owl. 

2 qrs. 15 lbs., of which lie sold 10 cwt. 3 qi6. Ya ibs. ; how much 
' had he left .? A. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from a 
Hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. ; hoM much had he left' 
d. 43 gals. 3 qts. pt. 1 ^i. 

12. If, from a box of butter, containin/ 20 lbs. there be soM 
. ID lbs. 8 oz., how much will there be left' A, 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 polos, thera 
be taken 19 acres, 3 roods, 30 poles, how much will there b« 
teft * A. 20 acres, 2 roods, JV) poles. 

14 William engaged hhnself in a store for 3 yrs. ; aftof 
having staid 2 yrs. 2 mo. 2 w. 2 d., how much longer had b^ 
IQ stay .' A. 9 mo. 1 w. 5 d. 

16. A farnler, having raiaed 40 b«. of com, kept 33 b«. 9 
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for bis own um, tnd told the rest ; 1k>w mnch did Im sell ? A 
J6 bu. 2 pki. 

16. A farmer made in oor year, from his orchard, 200 hbb. 14 
nls. of cider, of wlwsh lie told pneciiiely 1J8 hoU. 3 qts. 1 pt; 
now much had he left for hia own uae f \^. &2 bbja. 13 sals, f pi. 

J 7. li^ from a parcel of wood, containing 40 eorda and 64 fe^t. 
there be sold 39 cords and 32 feet, how much wiU there be leflr 
Jl, 1 cord 32 feet. 

18. The difttauce from Providence to Norwich is 45 miles^ 
now, when a man lias travelled 30 m. 7 fur. £0 reds of the dis- 
tance, how much farth«>r has he to travel ? ^. 14. m. 20 rods. 

19. From 14je 15 s. 6 d. 2 qrs. take 12i: 15 s. 6 d. 3 qrs. A. l£ 
IDs. lid. 3 qrs. 

20. From \£ take 2 s. j9. 18 s. 

21. From 1£ take 2d. j9. 19 8. 10 d. 

22. From IX take 2 qrs. ^. 19 s 1 1 d. 2 qrs. 

23. From 1 lb. take 19 grs. J!f. 11 oz. 19 pwts. 5jrrs 

24. From 1 ton take 10 oz. A. 19cwt.3qr.27:b.6oi 

25. From 1 lb. take 15 grs. J. 11 oz. 19 pwts. 9 gis 



26. From 1 vd. ^ take 2 qrs. A. 2 qrs. 

1 bu. take 1 pi 

2d. From 1 yd. take 1 b. c. .>?. 2 fl. 11 in. 2 b. c. 



27. From 1 bu. take 1 pt. A. 3 pks. 7 qts. 1 pt. 



29. From 1 yd. take 1 in. A. 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. ^. 6 sq. it, 

31. ^f °™^ J^l^^ I teke 50 cu.in. A. 39 sol. ft. 1678 sol. in 

32. From 1 yr. toke 12 h. A. 11 mo. 3 w. 6 da. 12 h 

33. From 12£ 2 qrs. take 6 d. A. \ l£ 19 s. 6 d. 2 qra 

34. From lOcwt. lOoz. take 5 drs. A. 10 cwt. 9 oz. 11 dra. 

35. From 1 E. £. 2 qrs. take 3 na. A. 1 £. £. 1 qr. 1 na. 
3(>. From 8 gals. 3 gills take 1 pt. Jl. 7 pla. 3 qts. 1 pt. 3g 

37. From 12 m. 15 rods take 3 fur. A. Jim. 5 fur. 15 rods 

38. From 1 mo. 2 h. take 45 m. A. 1 mo. 1 h. 15 m. 



COMPOUND MUI-TIPL.ICATION. 

If XXXTI. 1. If one knife cost 9 d., how many shil- 
lings wai buy 2 kiiives ? Will buy 4? Will buy 6? WiU 
buy 8? Will buy 12? 

2. William, having a basket that would hold 1 qt I'Pt-t 
filled it with nuts ; how many qts. can be put in a basket that 
• will hold twice as much? 3 times as much? 4 times m 
«nich? 



5rOMlOUl»J> SUBTRACTION. lOl 

^ Al 1 B. 6 cL a bushel, Low many difllmgs will 2 busheto 
f^eppledcost? Wm4buJ» WiU6bu.? WiUSbu.? 

4. Multiply 2 8. 6 d. by 2. 

5. Multiply 2 pwts. 12 gre. V ^ 
i3. Multiply 2 bu. 4 qts. by 3. 

7 Multiply 3 gala. 2 qts. by 2. 

8. Multiply 20 m. 20 sec. by 3. 

9 How many pence in 2 times 2 farthings ? 4X2 far- 
Ihinffs, or 2 qrs.? 4x3 qrs.? How many sMllkigs in 2 
timSed.? 2Xl2rt.? 4X6d.? 5Xl2d.? 8X3d.? 
4x7d.? 3x5d.? 8Xl2d.? . o ,« , 

10. How many pounds in 4 tiipes 10'?. ? 3 X 1" s. ? 
IX 6s.? 

0]^er€Eti<m by Slate illustrated, 

X. A ^W^rehant bought 5 yards of cloth for 2£ 6 8. 1 d. 3 qrs. 
jfttt yard ; what did the whole cost ? 

Q. How do you get the 3 ^rs. 
in tiie answer ? 

^. 5 times 3. qrs. are 15 qrs. 
=;s3d. 3 qrs., writing down the 
3 qrs. and carrying 3 d. as in 

■ m' 



OPERATION. 

20 19 4 
£ s. d. qrs. 

2 6 13 
5 



Ans. £ii 10 8 3 



Compound Addition. 

Q. How do you get the 8 d.? 
j9. 5 times 1 d. are 5 d., and 
3d. (to carry) makes 8d. 
Q. How do you get the 10 s. ? 
A. 5time86s. ue 30 s. =1;^ 10 s.^ writing down tlie 10 s. and 

carrying tlie \£t. 

Q. How do you get the 11£ ' 

A. 5 times 2£ are lOiS, and ) C (to carry) makes IIX. 

From these illustrations we derive the following 
Q. WHh wbich deBominatioii do you begin to multiply f 

A. With the lowest. 

Q. How do yoa multiply that, and each denomination f 

A. Separately, as in Simple Multiplication. 

Q. How do you divide each pnoduct, aud carry 7 

A. As in Compound Addition. 

Proof, i^. What ii die proof? ^ 

A. Asm Simple Multiphcation. , -^ 



I 
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More Exercises for the Slate* . 

2. At 5 s. 6 d. a gallon, what will 2 gal«. of nmkcost? ^. 11 • 

3. At 2 9. 6 d. 1 qr. a quart, what will 2 qts.. of brandy cost ?~ 
5-0-2. What will 3 qts. ?-7-6.3. What wilM qts.?-! 0-1. What 
will 5 qts. P-12-7-1 . What will 6 qts. .'-15-1-2. A. 2£ 10 s. 5 d. 

4. How much wine in 7 bottlep> each containing 2 qts. 1 pt. 2 
rills P-4-3-0-2. How much in 8 botUes?-^-2. In 9?-6-0-1.2. 

n 10 .?-6-3-l. In 11 i»-7-2-0.2. A, 30 gals. 3 qU. 1 pt> 2 gills. 

5. What is the weight of 3 doz. silver spoons^ each doz. weigh* 
ing 2 lbs. 6 oz. 12 pwts. 3 grs. .?-7-7-16-9. What will 4 doz. weigh ? 
-10-2-8-12. What will 5 doz. .?-12-9-0-15. What will 6 doz. ?^ 
15-3-12-18. A, 45. lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hav, eacn load weighing 1 T. 10 cwt. 2 
qrs. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whole ?• 
6-2-2-25-7-12. What would be the weight of 5 loads .?-7-13-l 
17-13-11. Ofllloads?-16.17-2-0-l-5. Of 12 loads.?- 18-8-0-20-7-4. 
A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ves- 
sel sail in 6 days P-220-2-2. In 15 days P-551 -2-5. In 10 days ?- 
3C7-2-G. In 9 days ?-331-0-3. A. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12 pieces, e.ict 
piece 27 yds. 1 qr. 2 na., how many yards .? A, 2G28 yds. 



COMPOUND DIVISION. 

IT XXXIII. 1 William had 2 qts. 1 pL of walnut^ 
which he wished to divide equally among his two little 
brothers ; how many must he give each 7 

2. James bought 2 books for 2 s. 6 d. ; how much did he 
pay apiece ? 

*>. if you pay 1 s. 6 d. for 2 inkstands, how many shilling* 
would tliat be apiece ? 

4. A man bought 4 lambs fbr 6 shiUingB ; how many pencil 
did he pay apiece ? 

£k William has 3 pks. 4 qis^ of walnuts, wliich he wishes 
to put into 4 little baskets, each of which will hold 7 qts. ; 
will his baskets hold all bis walnuts, or not ? and inform me 
hotr you do it 

6. 3 men have 4 ^als. 2 qts. of cider aHowed them every 
day ; how much is tbAt apiece ^ 



COMPOUND DIVISlOiN. m 

7, How many pence is J of 1 s. ? } of 28.? } of 3s.? 

Jofls. 6d.? i of Is. 3d.? iofls.Gd.? iofSs. 6d.? 
dofld.? iofld.2qr8.? 



Q. WTial is lljis, which you have now been doinj, called t 

A. Compound Division. 

Q. Wherein docs it diJTer from Sirople ? 

A. Simple consists of only one denomination ; 
Compound, of more than one. 

Q. What, then, is I he prr,* »rss called, by which we find how man^ 
\ mes one number is contained in another ofdiiTerent denominations t 

A. Compound Division. 

Operation by Slate illustrated, 

t'. A- man bought 2 loads of hay for 15jC 3 a. 8 d. ; how much 
wae that a load ? 

OPERATION. ans^wer^r ^° ^'''' ^^^^"^ '^^ '" ^^** 



SO 13 
£ 8. d. 

2 ) 15 3 8 



Ans, £7 11 10 



J2. I begin as in Short Division ol 
whole nnmbers, and say, 2 is con- 
tained in 15£, 7 (£) times, and IX 
over, writing down the 7 times. 

Q. What do you do witli tlie IX 
over ? 
.4. IX = 20 s. which I join or carry to the 3 s., making 123 s 
^. How do you proceed tJien, to get the 11 s. r* 
.'I. I say, 2 in 23, 11 times, and 1 s. over, writing down Um 
tl s, underneath. 

Q. How do you ffet the 10 d.? 

.^. The 1 s. over heing equal to 12 d., I join or carry it to 8 d., 
mtiking 20 d. ; then, 2 in 20, 10 times. 

From these iilufitraiions we derive the following 
Q. At whicli-hand do> you begin to divide, and how do you proceed ? 

A. With the highest denomination, and divide 
as iu Simple Division. 

Q, If you have a remiuDder, how do you proceed f 

A, Find how many of the next lower denoniH 
nation this, remainder is equal to, which add to 
the next denomination ; after which divide as in 
wliole numbers. 
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Proof. Q. What is the proof T 

A. The same as in Simple Division^ 

More Exercises for the Slate. 

t. If 8 tons of hay cost 40£ 148. 8d., what will 1 ton coat* 
A. 5£ 1 a. 10 d. 

3. If 11 gals, of brandy cost 5X 16 s. 5 d., what will 1 gallcn 
eoet? j9. 10a.7d. 

4. If a man epend 60£ 13 a. 4 d. a week, how much is that a 
day.' Ji, 8£13b. 4d. ^ 

5. If 1 cwt. of rice cost 2£68. 8d.y what will 1 lb. costf 
jff. 0£08. 5d. 

6. Yon have 31£ 9 s. 6 d. to be divided eonally among 2 men ; 
how much would it be apiece .M5-14-9. How much would it 
be apiece to be divided among 3 .'-10-9-10. Among 6?-<5-4-l] 
A. 31£ 9 s. 6 d. 

7. WUl you divi4e 2 gals. 2 qta. by 4 .'-0-2-1. By 5 .'-0-2. 
By 10 ?-0-l. By Sr'-l-l. ^. 2 otOs. 2 qts. 1 pt. 

8. Will you divide 96 acres, 2 roods, 16 rods, by 7?-13-3-b 
By 8 ?-12-0-12. By 12 '-^0-8. A, 33 acres, 3 roodtf, 28 rods. 



^ 

Questions to exercise the foregoing Rules, 

1« What is the sum of the following numbers, viz. one, two 
thousand, thirty thousand, four millions, twenty thousand, nine- 
teen, four hunored millions .' A. 404052020. 

2. Bouffht a coat for 15 dollars, a vest for 1 dollar 37^ cents^ 
a pair of ooots for 6 dollars 12t| ', what did the whole cost me ? 
4. ^,50. 

3. Bought a horse for $75, and sold him* fbr 37Acents less 
than he cost me ; what did I get for him ? Jl. $74,62,5. 

4. What will 3200 yards of tape come to, at 6| cents, or -^ 
i)fadollar,ayard?-200. At 12^ cents, or | of a dollar .'-400. At 
S5 cents, or j, of a dollar ?-800 . A, $1400. 

5. How many yards in 31557600 rods ? A. 173566800. 

6. How many years in 31557600 seconds, allowing the year 
to contain 365^ days .' A, 1 year. 

7. At 4 cents a gill, whiat will 1 tiin of wine cost.' A, 
$322,56. 

8. How much wine can be bought for $322,56, at 4 cents t 
fill.^ A. Itun. 

9. tiow many rods in HOG yds. .' In 3300 y€s. .' A, 800 rodi 

10. How many dollars in 300£^? In 900£? A, $4000. 

11. Reduce 5£ 17 s. 6d to fiulhings. A, 5640 farthingSL 
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12. How many pounds in 5640 iarthingt r A, 5£ 17 s. 6d. 

la. Mvltipl^r 3600 by 25^. A. 90600. 

14. What will 1 ton of clover-aeed cost, it 5 miUe tn oniiM i 
A, fl79^. 

15. At 2 cents an inch, what will 1 yard of cloth cost? A. 
72 cents. 

16 Reduce 1 tun to gills. j9. 8064 gUls. 

17. Reduce 20 busheEi to pints. A. 1280 pints. 

18. Reduce 4 tons to drams. A. 2203760. 

19. How many barley corns will reach across the Atlantis 
Ocean, allowing it to be 3000 miles. A, 570240000. # 

20. How many times will a watch click in 20 years, if it click 
at tlie usual rate of 60 times in a minute P A. &1152000. 

21. A father left legacies to his children as follows : to Thom- 
as 75£ 14 8. 6 d., to William 3 times as much as Thomas, to 
his daughter Mary ^ as much as Thomas, and to Susan, his 
youngest child, as much as all the rest, lacking 20je 13 s. 8 d. : 
how much did each receive ? A, William 227£ 3 s. 6 d., Mary 
12jE 12 s. 5 d., SStHum 294£ IC *. 9 d. ^ J 



Mr. Charles Tesfy 
^ggy ^o Lewis P. ChUd, Da. 

Jan. 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a yard, 
« 15. " 1 ton of Hay, at 4 s. 6 d. a hundred, 
Ffib. 28. " 25 bushels of Rye, at 3 s. 9d. m bushel. 
Mar. 9. " 3 cows, at 5j& 10 s. a head, ... 



D vx- A M * ^r^-. iB251<Ja. 3d. 

Bahfax, Apnl 1, 1827. 

Receired payment, 

LewisP.ChOd. 



FRACTIONS. 



f XXXIY. 1. If one third (J) of an apple cost 9 
cents, what will a whole apple cost ? 

2. If one third cost 3 cents, what will a whole one cost' 
If i>no third cost 4 cents, what will one whole apple cosl^ 
*/ (tno third cost 6 cents ? 8 cents? 9 cents? 20 cents ' 
50 cents? 100 cents? 



106 ARITHMETIC. 

3. If you pay 3 cents for one fifth (i) 6f an dlfalig^, whm, 

will a whole orange cost ? 

4. If you pay 2 dollars for one eighth (1} of a ticket, what 
will a whole ticket cost ? 

K How many halves to an apple, or any thing ? 

f. How many thirds ? Fifths ? Eighths ? Sixteenths? 

{. When an apple, or any thing, is divided into two equal 

fiarts, would you call one of these parts a half or a third? 
nto S equal parts, what is ono part called ? 

Q, Into 4 parts, what is 1 part called ? 
• Q. Into 5 parts, what is 1 part called ? 

(J. Into 8 parts, what is 1 part called ? 

cj. Into 8 parts, what are 2 parts called ? 

Q. Into 8 parts, what are 5 parts called ? 

^. When an apple, or any tiling, is divided into two equal 
parts, how would you express one part, on tlie slate, in 
figures. w5. I set the 1 down, and draw a line under it ; 
tlien write tlie 2 under the line. 

Let me see you write down in this manner, on the slate, 
One half. One tliird. One fourth. One fifth. One sixth. 
Two sixths. Three sixths. Three eightlis. Eight twelftlis 



Q. What are such expressions as these called ? 

A. Fractions. 

Q. When, tlien, any whole thm^r^ as an apple, a unit, &c. is broken 
qr divided into eiiual parts, what are Uicse parts called ? 

A, Fractions 

Q,, Why called fractions 7 

A, Because fraction signifies broken. 

Q. You have seen, that, when any whole thing- is divided into S 
ports, these 'parts are called thirds 3 into 4 parts, called fourths : what, 
tlien, does the fraction take its name or denomination from ? 

A. From the number of parts into which any 
tiling is divided. 

Q. When an apple is divided into 6 parts, and you are desirous of 
(Im? away 5 parts, how would you express these parts ? 

A* |-. 

Q. ^V1lat Is the 6 (in i) called 1 

A. The denominator. 

Q, Why go called? 

A> Because it gives the name or denominatkm 
to the parts. 



'5|l. Whal is' the 5 (in J) called t 

A. Numerator. 

Q. \Vby so called t 

/L, Because it numerates oi numben the parts. 

"2. Which is the numerator, then 1 

A. The number above the line. 

•Q. Which is the denominator T 

A. The number below the line. 

Q. What, then, dues the deuomiuator show 7 

A, The number of parts a unit, or any tiling, 
is divided into. 

Q. What does t!:e numerator show t 

A. How many parts are taken, or used. 

Q. In the expressions f , -/ff, x^t "bS"* which are the numerators, 

and which arc the denominators T 

Q. If you o^vn ^5- of a vessel, how many parts is the vessel sup- 
posed to be d'vvlded nito t and how many parts Oc you own 7 

A, 40 parts, and I own ^8 parts 

Q. Is ^ of an ajjpie more ihrn ^ of it 7 

Q. What fraction, then, is greater tiian | 7 Than J 7 Thau \ T 

Than ? 7 Than j 7 What fraction Is less U»an f 7 Than f 7 Than 

t7 Than §7 

Q. From these remarks, what appears to be a correct definition of 
fractions 7 

A. They are broken parts of a whole number. 

Q. How are they represented 7- 

A. By one number placed above another, with 
a line drawn between them. 

Q. In Simple Di> isiou, you recollect, that the remainder was repre- 
sented in like maimer; what, then, may Justly be considered the ong'in 
4»r fractions 7 

A* Division. 

Q. What may the numerator be considered 7 

A. The dividend. 

•Q. What may the denominator be considered t 

A. The divisor. 

Q. What, then, is the \'Blue of a fraction 7 

A. The cjuotient of the aumerator divided by 
the denominator. 

Q. What is the quotient of 1 dollar divided amoBf 2 dmb f 

A. f 

Q. WluktMthdq«Mieaior7dividfldby8t 



IU6 a&ithmetk; 

Q. How, (hen, are fraetiona represented f 

A. By the sign of division. 

Q, What does } express f 

A. The quotient, of which ^ Ij; ^t ^^ 



1. If 3 apples be divided equally among 8 boys, what pair: 
of one apple will each boy receive ? 1 apple among 8 lioyar 
would be } of an apple apiece, and 3 apples would be 3 
tiroes as much ; that is, f of an apple apiece. Ans, f. 

2. If 4 oranges be divided equally among 8 boys, what 
part of an orange is each boy's part ? I orange among 8 
boys z=. i, and 4 oranges are 4 times as mucii ; that is 
f , Atis. If 2 oranges among 7 boys ? A. f. 9 oranges 
among 13 boys ? W oranges among 37 Boys ? • 

3. One oranffe among /2 boys is i of an orange apiece; 
liow much is 1 oivided by 2, then 7 Ana, i. How much is 
1 divided by 3? A, \. The quotient of 5 divided by 6? 
A.^. Of3by5? Of7by9? Of8byl3? Of 11 by 15? 

4. What part of one apple is a third part of 2 apples? 
A third part of one apple is i, and a third part of 2 apples 
must be twice as mucn ; that is, f of 1 apple. A. }. 

5. What part of 1 apple is one fourth (^ ) part of 3 apples } 
I of 3 apples is 3 times as much as | of 1 apple ; that is, X 
of 1 apple. A, Iv 

6. What part of 1 apple is \ of 3 apples 7 A.^. What 
part of 1 apple is -^ of 4 apples ? A, \, ^ of 4 applet ii 
what part of 1 apple ? Ana* f . 



A Propir Fk'Actioir. Qi We have seto that the denomiaaloi 
shows how many parts it lakes to make a whole or unit j when, tlieii. th» 
Bomerator is less than the denominator, is the fraction greater, or less 
ihan a whole thing or unit T 

A. It must be less. 

Q. What is sach a fmeUon ealied T 

A, A Proper Fraction. 

Q, How may it always be known 7 

A. The numerator is less than the lenominator. 

Q, What kind of fraeiions are \i f > h ^e. f 

Ah iMpaopSR Fractioji. Q. When the numerator it as aif% 

« larger than the denominator, as, f' \^t t. it is plain, that the fractioa 
■Bpresset LvMt, or mart Umu 1 wbolt : whalis suelia fracUoa sdMI 



ritAirriow». 
A. An Improper* Fraction. 

Q, How may it be known T 

A. The numerator is greater than the denoraW 
irator. 

Q. Wliat kind of fractloAs are 4> ^> t» ^c« ^ 
A Mixed Number. Q. WYaX is a mixed number 

A. A fraction joined with a whole number. 

Q. Wliat kind of fractions are 16|, 16J, &-c. 1 

tiZ. What kind of fractious are each of the following expressions, 

♦ XXXV. To CHANOE AN IMPROPER FRACTION TO A 

Whole or Mixed Number. 

1. How many whole apples are there in 6 thirds (f ) of aa 
apple? In 8 quartered)? In J#? InJ^? In^? In 

2. How many wooke in ^ of a week? In ^? In ^ ? 
In^? InV^? 

3. How many pints in f gills ? In -^ gills ? In ^ gills ? 
In J^P gills? 

4. How much is f of a doUvjr? A* $1. Is f ? A»l aiMl 
| = U. IsJ^? IsJ^? Is-V^? Is^? IsV?' 



Q. What tt the finding^ how many wfade ihings are contained in aa 
ftnproper fraction called 7 

A. Reducing an improper fraction to a whoU 
XT mixed number. 



1. James, by saving -^ of a doUar a day, would save in 93^ 
lays f f ; how many dollars would that be ? ' 



OPERATION. 

16)33 

Ans, 2^ debars. 



In this example, as -ff- make 1 d<>l> 
lar, it is plain, tiiat as many times as 
1() is contained in 33, so many dollars 
it is ; 16 is contained 2 times and 1 
over; that is, 2ju dollars. 



Rule. Q. What, then, is the rule for reducing as improper ihi*» 
I to a wnole or mixed number T 

A. DiYide the numeratorby the dcnomin%toit. 

10 
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More Exercises for the SUUe. 

2. A Fegimeni of soldiers, consuming -( of a barre< of pork' a 
4ay, would consume in 28 days '^ of a barrel ; how manjr 
bands would tliat be ? A. 5{ barrels. 

3. A man, saving -^ of a dollar a day, would save in 365 daj^ 
^%^\ how many dollars would that be ? A. $73. 

4. Reduce -^U^ to a mixed number. A. 20^ 
'5. Reduce -*i^ to a mixed number. A, 72^3 

6. Reduce ^ to a mixed number. A. 4 J. 

7. Reduce -*^^ to a mixed number. A. 12^^^. 

8. Reduce -^^ to a mixed number. A. Vi\^. 
D. Reduce ^^^^ to a mixed number. A, 234f |. 
10. Reduce -^i|^ to a whole number. A. 144. 

If XXXVI. To REDUCE A Whole or Mixed Nuii 

BEll TO AN IflirRCmSH FRACTION, 

1. How many halves will 2 whole apples mal^e? WiH 3* 
Will 4 ? Will G ? Will 20 ? Will J 00 ? 

2. How many thirds in 2 whole oranges ? In 21 ? In 2$ ? 
Iii3.^ In 3^? In 8.? In 12^ 

3. A fatlier, dividing one whole apple among his children, 

gave them -J of an aj)ple apiece ; how many children were 
Biere ? 

4. Janies, by saving | of a dollar a day, found, ailer several 
Hays, that he had saved 1 S of a dollar ; how many 8ths did 
ke save ? and how many days was he in saving them .^ 

5. How many 7tlis i\\ 2 whole oranges ? In 2f ? In 2^'? 

In 3f ? 

Tills rule, it will be perceived, is exactly tlie reveafso it 
<he last, and provjes ilie operations of iU 

3. In 303 of a dollar, how many fitla'* 
OPERATION 

8 



8 4 = th« 8th3 m 30 dollar^. 
3 = the 8lhs in j. 

•343 = 2 ja, Af%^ 
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Rvcx. *Q/What. then, is (he rale for redacing^ a nnxcd or wbok 
'fttmiber to an improper fraction t 

A. Multiply the whole number by the denomi 
nator of the fraction. 

Q. What do you add lo the product 7 

A. The numerator. 

Q. What is to be wrktca under this result t 

A, The denominator 

More Exercises for the Slate. 
S. What improper iraction is equal to SOgV ? ^. -^f 8^« 

3. What improper fraction is equal to 72|J ? ^. Vd^» 

4. What improper fraction is equal to 4 J? ,/?. ^^. 

5. What improper fraction is equal to 12 J . S. ^. 
C What improper fraction is equal to IG ^ ? Jl. "Vs^. 

7. What improper fraction is -equal to 17^^- ? A. ■^^^. 

8. What improper fraction is pqualto 144^^? -4. -^-{f-^. 

9. Reduce SOg^ pounds to 20ths. As j^ of i^ pound=l s^ 
^=:2s., the question is the same as if it hud been stated thuar 
In 30£ 5 s. how many shillings? ji. ^\f^ = Gi}i> shillings. 

10. In 14^ weeks, how many 7th»? .4. ^^ = 101 days. 

i 1 . In ?^4 pecks, how many 8ths ? .^. ^^ = 2\ 1 qnarta 

% XXICVII. To REDUCE A Fraction to its Lowest 

Terms. 

Q. WTien an apple is divided into 4 parts, 2 parts, or f, are cvi 
d«^»Uy ^ of the apple: now, if we take ^, and multiply the 1 and 2 both 

•y 2, we shall have X ^ain ; why does not this mulli [.lying alter llw 
taJuc ? 

A. Because, when the apple is divided into 4 
parts, or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as it will 
take parts, when the app}e is divided into only 2 
parts, or halves : hence, multiplying only increasei 
the number of parts of a whole, without ^(eriag^ 
the value of the firacttou. 
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Q. Now, if we take }, and multiply both the S tad 4 by t, we •!> 
tein izzii wbet,(hen,is jt ^9^^ ^ ^ 

A, J, orf 

Q. Now it is plain that the reveise of this most be true ; for, if im 

l«ride both ihe 4and 8 in | by 2, we obtain {, and, dividing the S 

and 4 in f^ by 2^ we hare i ; what, tiien, niA}' be inferred from thcje 
remarks rcspectmg multiplying or dividing both the numerator and de- 
nominator of the same fraction t 

A. That they may both be multiplied, or di 
Tided, by the same number, without altering the 
value of the fraction. 

Q. What are the numerator and deiKHninaior of th« muxm firaetLott 
aall«d? 

A. The terms of the fraction. 

Q. What ia the process of changing (- into its equal i called f 

A. Reducing the fraction to its lowest ternur 

Mental ExerctHiv 

1. Reduce f to its lowest terms* 

2. Reduce f to its lowest terms.. 

3. Reduce f to its lowest terms, 

4. Reduce -^ to its lowest terms. 

5. Reduce ^ to its lowest terms. 

6. Reduce ^ to its lowest terms. 
T Reduce ^^ to its lowest terms.^ 

Operation hy Slate iUustrated, 

1. One minute is ^ of on hour, and 15 minutes are ^% 
iNiait port of an hour will ^. make, redoced Ui its lowest teioai^ 

OPERATION. I Q. jj^^ ^Q y^„ get the T^r i» <J^ 

example ? 
A, liy dividing 15 and' 60 each bj (k 
Q. How do ^ou get the ^ ? 
A, By dividing 3 and 12, each, by % 
^; How db you know that \ is reduced to its lowest termf I" 
A, Because there is no number greater than 1 that will d)fi4^ 
Mb Um terms of ^ without a rsmainder 



?i. 






From these illustraUong we deriTe the ibilowiiig 
Q How do you proceed to reduce a firactioo to its lowest tcrmt 7 

A, Divide both the terms of the fraction by any 
number that will divide them without a remainder, 
and the quotients again in the same manner. 

Q. When is the fraction said to be reduced to its lowest terms 1 

A. When there is no number greater than 1 
that will divide the terms without a remainder 

More Exercises for the Slate 

f . Reduce |^ of a barrel to its lowest terms. ^. f . 

S. Reduce §f of a hogshead to its lowest terms. 4. i, 

4. Redufse -^xr of a tun to its lowest terms. ^. -f . 

5. Reduce iVA ^^ ■■ ^oot to its lowest terms. A. -^ 

6. Reduce ^f of a gallon to its lowest terms. f. ^. 

7. Reduce ^f | of aa inch to its lowest terms. 4. ^. 

t XXXVm. To MULTIPLY A FRACTION BY A 

Whole Number. 

1. if 1 apple cost i of a cent, what will 2 apples cost.' 
How much is 2 times J ? 

2. If a horse eat | of a bushel of oats in one day, how 
many bushels will he eat in 2 days.? In 3 days? How 
much is two times i? 3 times i ? 

3. William has f of a melon, and Thomas 2 times a9 
much ; what is Thomases part? How much is 2 times f? 2 

times I ? 2 times ^ ? 3 times f ? 6 times -^ ? 

Q. Frotfi these examples, what eflect does m«1tiplyin^ toe namera 
tor by any number appear to have oa tk»e value of 4he fraction, if the 
denominator remain the same f 

A. It multiplies the value by that number. 

Q. t times ihisatjr'^ bat, if we divide the denominator 4 (in j^) 
0f t, we obtain i| ; what eflect, then, does dividing the denominator oy 
My number have on the vahie of a firaction, if the numerator remain tM 

le I . 

A. It multiplies the value by that number. 

16* 



^ 



N 
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(J, W hat IS tlic reason '^f this ? 

•i Dividing the donominator makes the parts of a who?«' 
BO many times larger; and, if as many are taken, as before, 
(which will be the case if the numerator remain the same,) 
the value of the fraction is evidently increased so many 
times. 

A^ain, as Uic numerator shows how many parts of a 
whole are taken, multiplying the numerator by any number, 
if tlie denominator remain the same, increases the number 
of parts taken ; consequently, it increases the value of th« 
fraction. 

4. At ^g of a dollar a yard, what will 4 yards of cloth 
cost? 4 times ^\ are f§ = J of a dollar, .^ins. But, by 
dividing tlie denominator of j\ by 4, as above shown, w^ 
immediately have J- in its lowest tenns. 

From these illustrations we derive the" following 

RULE. 

Q. How can you muhi|ily a fracllon by a vliolc mimUer t 

• A. Multiply the numerator by it vviihou' Jnnff- 
ing its denominator.^ 

Q. How can you siiortei: this process ? 

A. Divide the denominator by Ch^'^vhole nur.i 
bcr, when it can be done without a renj»*:nd *r. 

Exercises Joj* the Slafc. 

1. If B horse consume -^ of a bushel of oats in on^ day, how. 
many bushels will he consume in 30 days? .^. ?^ = Gbnslu'l9. 

2. If 1 pound of butter cost ^"V of a dollar, w hat will 20ft 
P9unds cost ? .-?. . ViA — ^O^J = 30| dollars, 

3. Bouglit 400 yards of calico, at f of a dollar a yard ; wliM. 
did it come to ? j1. ^^ = $150. 

4. How much U 6 times j\i ^. -f f =» l-jV- 

5. How much ia( 9 times i J ? -^^ -'^ = ^U « 2f . 
«. HowjnuchisJ2tirae8iV? •^' lf=«CA=C|. 
7;; How much is 13 times | J J ? j9. W<? = ^18- 

B. How mucKis 3W times £ ? Jj, H* t^ 235 J *= 23& J. 

f How mjichi^IilS times h* ^r;*tf^— 326^- 
M 0owmttchiR.53O;t«9iMfif ^^^'^W^'^^K 



Deride t&« denonunaior in tjie following, 
tl. How mach ia 42 times ^^^ .4 11. 
• 12. How much is 13 limes f 1 3 ? ^. ^ == 12^ J. 

13. How much is 60 times -z^jj? .^. J = 2j-. 

14. At 2J dollars a yard, what will 9 yards of cloth cost ' l)' 

fimes 2 are 18, and 9 tunes ^ are | = lj, which, added to 18, 
makes ]0|^ dollars. Jl. This process is subsLantially the sniiM 
fta 11 XXV U., by which the remaining examples in this raim 
nay be performed. 

15. MulUply 3i by 3C7. j?. 1192}. 
10. Multiply Cj by 211 .^ 1450|; 

17. MulUply 3b^j by 42. A, 129iS==129i-. 

t XXXIX. To MULTIPLY A WlIOLE NciMBER BY A. 

Fraction. 

Q. When a number is added lo itself several times, this repeatod 
addition lias bccii called mnUiplicatiaji; but the term has a moreexICB 
sive application. It often happens thai not a wiiole number only, but 
certain portion of it, is lo be repe5»tcd several times ; as, for instance, Ti 
you pay 12 cents for a melon, what will | of one cost ? | of 12 rent.s it 
3 cents ; nnd to g;cl ^, it is plain that we must repeat the 3, 3 times^ 
making 9 cents, the answer: when, then, a certain portion of the mirfii- 
plicand is rcpe^tccl several times, or asjnany times as ilie numerator 
•bows, what is it called ? 

A. Multiplying by a fraction. 

Q, How much is i of 12 ? §ofI2? |of20? fof20? ^ofg ? 

Joffi? ^i 0^401 I of 40? y«f40? |of40? 

Q. We found in MuUinlicalion, TT X., that when two numbers are to 
he muhiplied to^rether, eillier may beJhe multiplier ; hence, lo multiply 
a whole niimber by a fraction, u'tlie same as a fraction by a whi.l« 
number; ron.s*>nuently, the operations of both are the samo as tlial de- 
scribed in U XX Vn. ; what, iheu, is the rule for mulOplytug^ a wbK>W 
auunber by .a fraction ? (For answer, see IF XXVII.) 

Exercises for the SInte, 

1, What will 600 bushels of oats cost, at f\ of a doIUir •.. 
btishel? .4. fim. 

2. What will 27^0 yards of tapei cost, at | of; a dollv a yiH^ - 
4. $3374. 

a. Multiply 425 by H* ^^ 29^-> 

4. Multiply 272 by 15|. Jk; 4^4.? . r- ^ 5 

5. Multiply iW by 2l|. A. 9ia01 , V; v :^' ^ ] 
« ICuU^ly W by 5^. 4. 101^- 1 - > 
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t Xli. To DIVIDE A FllACVION BY A WhOLB NvUXH. 

1. If 3 apples cost } ot a oent, what will 1 apple coit? 
How much is 1-^3? 

2. 1/ a horse eat j- or } of a bushel of meal in 2 ^aj% 
kow much will he eat in one day ? How much is j( -^ 2 P 

. 3. A rich man divided f of a barrel of flour among 6 poor 
incn ; how much did each receive ? How much is f —^^ 

4. If 3 yards of calico cost f of a dollar, how much is it a 
yard ? How much is f — 3 ? 

5. If 3 yards of cloth cost -^ of a dollar, how much is H 
a yard? 

The foregoing examples have been performed by simpif 
dividing tiieir numerators, and retaining the same denom^ 
nator, for the following reason, that the numerator tells how 
many parts any thins; is divided into ; as, |^ are 4 parts, and, 
to divide 4 parts by ^ we have only to say, 2 in 4, 2 timeR^ 
as in whole numbers. But it will often happen, that the 
numerator cannot be txacUy divided by the whole number, 
as in the following examples. . 

• 6. William divided f of an orange among his 2 littk 
brothers ; what was each brother's part' 

We have seen, (If XXXVII.) that tlie value of the fraction 
is not altered by multiplying both of its terms by the same 
number ; hence f X 2 = f . Now, f are 6 parts, and Wfl- 
liam can give 3 parts to each of his two brothers ; for 2 in 6, 
3 times. •^. | of an orange apiece. 

Q. In this last example, if (in |) we multiply the denomi- 
nator, 4, by 2^ (the whole number,) we have }, the same resuJi 
as Dofore ; why is this? 

•/9. Multiplying the denominator makes the parts so many 
times smaller ; and, if the numerator remain the same, no 
more are taken than before; consequently, the value ii 
lessened so many times. 

Fsom these illustrations we derive the following 

RULE. 

^. When tiie numerator «an be divided by the wbde number wiA 
«ut a remainder, how do you proceed t 

A. Divide the nuinerator by the whole number 
writing the denominator under the quotient* 
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Q. Vmd he ttuoMnior caaae be ibiu dividMi, how do tob 
^oceed t 

A. Multiply the denominator by the whok 
number, writing the result under tlie numerator* 

Exerciusfar the Slau. 

1. If 8 jrards of tape coit i|!^ of a dollar, howi:sacU ia it a ycid : 
How mucii is -fj^ -*- 8. 

2. Divide f by 8. A, ^»A. 

3. Divide -^ by 6. A. ifijsB ^. 

4. Divide ^ by 8. A. iHhr* 

5. Divide ^^ by 8. (Dimde ike maneratar.) A, gV* 

<5. Divide 2^ by 4. w*. yt(r = TfT' 

A*0te. — Wlinn a milled cunriier ocean, redttce it to an improper fi action, 
Vien divide a* before. 

7. Divide $0} among five men. ^. G} = ^ -i- 5 =s f J = 1 A* 

6. Divide 2f J by 4. ^. fj. 

P. Divide IGf by 5. A. W=3fJ. 

10 Divide 25/t by 20., ^. f f § = l^JJ 

11 Divide 8f by C. «. iff = Ij}. 
12. Divide 114,^ by 280. A. iVoV- 

f XLI. To MULTIPLY ONE FRACTION BY AKOTHER. 

1. A man, owning | of a packet, sells } of his part; what 

rirt of the whole packet did he sell ? How much is | of | f 

T T— ^ '^^' ^^® feason of this operation will appear 
from the follo^ving illustration : — 

Once J- is ^, and j- of ^ is evidently i divided by 4, which 
18 done (IT XL.) by multiply ing the denominator, 8, by the 4, 

making 32 ; tliat is, f of ^ = ^. 

Again, if ^ of ^ be g'j, tiion ^ of f will be 5 tiipes as 
much, that is, -f^. 

Again, if J- of | be ^, then ^ will be 3 times jh^^iit 
Ans^ as before. 

The abov« proceas, by cloM ioBpectioiH will l|0 tamA la 
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eoiuist in multiplyinsr toother the two nunienlon for t 
new numerator, and the two dejsominatora for a. new d9* 
nominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the fijgrure 1 un- 

a it ; tlius 7 becomes \ ; for, since the value of a fractioB 
(f XXXIV.)- is the numerator divided by the denominator, 

le value of {■ is 7 ; fo", 1 in 7, 7 times. 

From these illustrations we derive the following 

Q. How do yOH proceed to multip}/ one fraction by anotlier t 

A. Multiply the numerators together for a new 
numerator ; and the denominators together for a 
new denominator. 

J^oU, — ^If tho fraction be a mixed number, reduce it to an impcepec ftaeHoB* 
Uteo proceed as beforo. 

Mental Exercises, 

2. How much is ;J- of J ? 6. How much is } of ^ ? 

3. How mucji is ^ of f ? 7. How much is J of | ? 

4. How much is f of ^ ? 8. How much is iV of iV ? 

5. How much is f of f ? 9. How much is } of xiir ' 



Q. What are such fractions as these sometimes called f 

A, Compound Fractions. 

Q. What dees the word of denote ? 

A. Their continual multiplication into each 
other. 

Exercises for the Slate. 

1. A man, haying i^ of a ^torj, sold j^ of his paM; what 
part of the whole did he sell ? How much is § of ^ ? I X A 

2. At 2^ of a dollar a yard, what will f of a yard of doth 
dOst? How much is jf^ of |-? A, ^. 

S Maltipljr f of ♦ by f A | J ?J|"5?t- 

4 Moltifdrf <tf } bf f jl. ^.f. 
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$, Multiply A of A by |. Ji. ^ftft. 

6. MulUply m by | -fl. iff J =: fSS = HH- 

JfaU. — If th« denominator of any fivictioa be oqnal to the numeratot of 
any other fraJtion^ they may both bo dropped on tno priaeiple explaineil in 

H XXXVII. j thus ^ of ^ of ^ may bo ihortoned, by dropping the nomera- 

tor 3, and denominator 3; the remaining tormi, being multiplied together, 

will produce the fraction required in lower terms ; thus, j3. of ^ of 4 ae j^ 

77ie answers to tlie following examples express the fraction in tU 

lowest tcrms» 

•'. How much is i of i of f of f ? A. fy, 

a How much is f of i of f .? J3. ^, 

9. How much is 5i times SJ ? A. 80|. 

10. How much is 16Jt limes IG^ ? J. 272|. 

11. Uow much is 20fr times J of ^ ? A, ^ = 3f g.. 

t XlilL To FIND THF Least Common Multiple ov 

TWO OR MORE NuMBERS. 

Q. 12 is a number produced by multiplying 2 (a factor) by some 
ether factor j thus, 2 X u = 12 ; what, then, may the 12 be called ? * 

A, The multiple of 2. 

Q. 12 is also prouuced by multiply injj not only 2, but 3 aqd 6, like- 
wise, each by some other number '. thus, 2x6= 12 j 3 X 4 =^ 1 J ; 
o X 2 = 12 5 when, then, a number is a mtiitiple of several factors or 
numl)er8, what is it called 7 

A. The common multiple of these factors. 

Q. As the common multiple is a product consisliiiff of two ornaore 
factors, it fo.'Iows that it may be divided by each of these factors with 
out a remainder 3 bow, then, may it be determined, whether one nuni 
ber is a common multiple of two or more r.um^cri^, or not 7 

A. It is a cDmmon multiple of these numbers, 
when it can be divided by each without a re- 
mainder. 

Q. What is the common multiple, of % 3, and 4, tbeo T 

A. 24. 

Q. Why? 

A. Because 24 can be divided by 2, 3^ and 4, 
without a remainder. 

Q. We can divide 12, also, by 2, 3, and 4^ without a remaiiicler ( 
what, then, is the least number, thai can be divided by 2 or more n«ui 
hers, called T 
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A, The least common multiple of these numbers. 

Q. It flometimes happens, tkat one mimber wiH divide several oUief 
•umbers, wihuut a remaiuder; as, for instance, 3 wiii divide 12,18 
and S4. without a remainder \ when, then, ^veral numbers can be thus 
divided by one number, what is the numhttr calied t 

A, The common divisor of these numbers. 

Q. 12, 10, and 24, maybe divided, alsn^ each by6, «rcn; what, 
then, is the greatest numlier caMed, which will divide 2 or more num 
bers without a remainder T 

A. The greatest common divisor.* 

• In IT XXXVII., in rcuucing fractions to their lowest termi, we wer«, 

omotimea obiigotl. in order to (i«i it, to perl, rni sevtuui ofHirutioos in dividing, 

*ot, had we only known the j,'rouieiit common divisor of Iwth Ifcrms of the 

traction, we might have roducod tliein b;- siiuply dividing once : hoBce it nut 

sometimes be convenient to have a rule 

Jfojind tliei greatest common divisor of two or more numbers, 

1. What is the greatest common divisor of 72 and 84? 

OPERATION. In this exarn^.le, 72 is contained in 84. 1 time, 

and 12 ronmiiiing j 72, thnn, is not a factor of 84. 
A^.iin, it la I.U a factor of 72, it muet also be « 
fao»'ir of 84 ; for 72 -f I2 = 8t. By dividing 79 
by IJ, we do find it to i>c a factor of 72, (for l"* 
-5- la = 6 with no remainder) j tiicrcfore, J2 ia a 
couiiHon factor or divisor of 72 and 84 j and, as 
the greatest common divisor of two or more 
numbers Pevei exceeds thei, difference, so I'l 
tlie difference between 84 and 72, must be the 
greatest common divioor. 

irH®"***»! ***® ^^^^oxving Bulk :-l)ivide the i^reatcr number by the less, and, 

r there be no remnindcr, the less imnif»e' ittolf h the common divisor : but, il 

there be a remainder, divide tbo div.sur by the remaimlcr, always dividin" th. 

iKisorToughi *"' remainder, till nothing remain :\iie last divi^JiS SJ 

JfoU.'-U there be more numbers than two, of which the eronte^at i.nm«>«« 
dhrisor is to be lound, find the commm divisor of two otbeTfi«l and t3 
rf that conmion divisor and one of the other numbers, aiSso on*. ^ 

« pi"*! ^® greatest common divipor of 144 and 133. jj 12 

8. 'find Uic grBBtest common ili visor of IfiS and 84. jj, 84.' 

4. * lud the greatest common divisor of 24, 48, and 96. Jl, S4. 

Let ug apply this rule to rfdncin^ fractions to their hnoest tervu. 

eeeUXXXVll. 

In thi«. example, by using the common div*. 
sor, 13, found in the answer to sum No. 9, we 
have a numlier tiiat will reduce the fraction ta 
* * ) if t = ih -*«*• but o *"''''' ^""'' ^^ **"'''^^ dividing both tormt 

4^ the same numner perform Hks fbttovDhtg examples :— 

e. Find the common divisor of 750 and lOO-i aI«o roduoe JJL'U to ito 
JbveM terms, d*. 850, and |. ' ^^^ 



T2)84(l 
72 

12)72(6 
72 

^. 12| common di- 
visor. 



5. Rf'duce -fjf to 
its lowest terms. 
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1. Wimt U the least common multiple of C and 8 ' 

OPERATION. In this example, it will be perceived 

O \ « ft that tlie divisor, 2, is a factor, both of G 

** '__ and 8, and that dividing « b v 2 gives its 

ft A Other factor, 3 (for 6-^2 = J;; likewise 

'^ • I dividing the 8 by 2, gives iteotlier factor. 4 

(for 8-T-2 = 4) ; consequently, if the divisors and quotients be 

multiplied together, ineir product wust contain all the factors 

of the numbers (^ and 8 ; ' neucs this product is the common 

multiple of 6 and 8, and, as Uiere is no c '»er number greater 

than 1, that will divide 6 and 8, 4 X 3 X '• = ^ wUl be the 

least common multiple of (S and 8. 

JVotc^When thero are several numbers to bo divijieil, should the divifior not 
bo contained in any one number, without a remainder, it ia evident, that th«i 
iivisor is not a factor of that number ; consequently, it may be omitted, ami 
rcferved to bo :''<'ided by the noxl divisor. 

2. What IS the common multiple uf S, 3, and 4 ? 

In dividing 6, 3 and 4 by 3, 

I find that 3 is not contained in 
4 even ; therefore, I wnie ♦he 4 
down with the quotients, afler 
which 1 divide by 2, iw before. 
Then, the divisors and quotients 
multiplied together, thus, 2x2 
X 3=12, ^7is. 



OPERATION. 

3)6.3.4 



2)2 .1.4 



1.1.2 
Ans, 3x2x2 = 12. 

From these illustrations we derive the following 



RULE. 

Q. How do you proceed first to find tlie least cofflmon multiple 
•f two or more numbers ? 

A. Divide by any number that will divide two 
or more of tho given numbers without a remain- 
der, and set the quotients, together with the un- 
divided numbers, in a line beneath. 

Q. How do you proceed witii this result T \ 

7. Rednea |^ to Its lowest terais. Ji, }. 

8. RedDQS -/yy^to Ito lowoit tofms. Jt. |j. 

Shoiild it be proferred to redinse ftaetlone to their lowe^ terms ly 
f XXX VII., tho foSlowing rules imjr be tovmfi serrieeeble :— 
Any Bumber endfnf with u even Bomber er ci|iber is divisible hf 9, 
Am mndber eadiaa witli S or is divieible bj 5 { sls« if it ewi ift 0, il is 
•fisMebylO ^ 

u 
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A. Continue dividing, as before, till there is ne 
numbei greater than I tha^ will divido two or 
more numbers without a. remainder ; then multi- 
plying the divisors and numbers in the last line 
together, will give the least common roultiplo 
required. 

More Exercises for the Sldtc, 

3. Find the least common multiple of 4 and IG. A. 16. 

4. Find the least common multiple of 10 and 15. A. d(K^ 

5. Find the least common multiple of 30, 35 and 6. A. 210. 

6. Find the least common multiple of 27 and 51. A. 45?. 

7. Find the least common multiple of 3, 12 and 8. A, 24. 

8. Find the least common multiple of 4, 12, and 20. A. 60. 

9. Fmd tlie least common qaultiple of 2, 7, 14 and 49. A. 98. 



t XLitli* To REDUCE Fractions of different D"^ 

NOMmATORS TO A CoMMON DENOMINATOR, 

Q. When fractions have their denominators alike, they ma/ t^ib 
aiV.ed, subtracted, &e. as easily as whole numbers } fijr exaraiiie. 

I* an(^ % are 7 ; but in the course of calculations by numbers, we shal- 
meet with fractions whose denominators are unlike ; as, for instance, 

M« cannot add, as above, j and 7 to^^ethcr : what* then» may be coa • 
rldered the object of reducing fractions of different denominators to a 
common denominator ? 

A, To prepare fractions for the operations of 
addition, subtraction, &c. of fractions. 

(^ What do you mean by a common denomuiator ? 

A^ When the denominators are alike 

1 ■ Redace § and ^ to a common denominator. 

OPERATION. In porforminf 

Numer, 2 X 6 = 12, new numer. ^ example, we 
Denom. 3 X 6 z= 1 8, com. denom. Jj^lit^tte terms 
Numer 6x3 = 1_5, new numer. by the denominator 
Denom 6 X 3 z;= 1 8, com. denom. of f ; also, we m'ol- 

tiply both the termti 
of % by 3>the denominator of $ ; and, as both tl^ terms of each 
tection are multiplied by the sane number, consequently tVi; 
Tikie of the factions is not altered ; H XXXVli. ^ > 



FACTIONS. HSS 

IVom tlieae illucrtratians we dcnye the foUowing 

RUL.£. 

Q. What do you multiply each denominatDr by -foe a new denom- 
toator 7 

A. By all the other denominators. 

Q. What do you multiply each numerator by for a new numerator 7 

A' By tlie same numbers (denominators) that 
1 multiply its denominator by. 

JVbto. — A«, by multiplyino' in this manner, the sane dAnominatora are eoi»- 
Clnaally multiplied into each other,/thc process may be shortened; for, having 
found one denominator, it may be written under each new numerator. Thie, 
however, the intelligoni pupil wiJl soon discover of himself; and, perhaps, it b. 
best Jie ahould^ 

More Exercises for the Slate, 

8. Reduce j- and j^ to a common denominator. ^. ^i H* 

3. Reduce ^ and § to a common denominator. Jl. -J-f > -fj. 

4. Reduce £ and -f^ to a common denominator. 4. J;J, ^, 
•6. Reduce f? y and ^ to a common denominator. 

4' lit ^ i J|> i^* 

€. Reduce j-^ ^ and -^ to a common denominator. 

■4. Ml. fH> *H- 

Compeund fjractions must be reduced to simple fractions be 
fore finding the common denominator ; also the fractional parts 
of mixed numbers may first be reduced to a common denomi' 
pator, and then annexed to the whole numbers. 

7. Reduce j- of § and -f to a common denominator. 

8. Reduce 14:| and j- to a common denonunatoi*. 

9. Reduce lOf and j- of ^ to a common denominator. 

^' lOif , 18- 
10 Reduce 8j-f ^^^ ^^' to & commob denominator. 

Notvc'HlMtatMliog^ the precedinfif n(le finds a ebmraon denomi 
^ator, it tloes not always find the least common denominator. 
But, » nc« die common denominator is the product of all the 
given deruimmafcctrs into each other, it is plain, that this product 
(T'iCliri.^ is' a t^ouimon multiple of all these sereral denonun»> 
tors ; consequently^ the least common multiplv found b/^IF XUI 
will bo tho least common denominator. 



lU AAJTflMKTlC. 

tJ. What m the lent co-nmon denomimSnr of f • f ind ^ ! 
OPERATION. 



3)3.6.2 

2 ) 1 . 2 . 2 

1.1.1 
Ans. 2 X 3 = 6 



Now; u the denoimnAior of 
each frr Jtif^n is 6lhs, it ia evident 
that the nunirrator must Le pro- 
portionably increased, that is, 
we must find how many 6ths 
each Traction is ; and, to do thia, 

we can take §> ^j and ^ of the 
6ths, t]ius * 



5 of 6 =3 4, the new numerator, written over the fc, = f. 
i| of 6 =s5y tae new numeratori written over tne 6, = f . 
^ of 6 ^ 3, ihe xkew numerawr, written over the 6, =s §. 

,^nf. I, i, |. 

Hence, to find the least common denominator of several 
(tactions, find tiie least common multiple of tlie denominators, 
^Or tlie common der.ominator, which, multiplied by each firac 
Con, will give tlie new numerator for said fraction. 

12. Reduce } and f to the least common denominator. 
i\ Reduce ^ and -j\r to the least common denominator. 

14. Reduce 14^ and 13^ to the least common denominator. 

jj. 1445, 13^ 

Fractions mav be reduced to a common, and even to th« 
least common denotiiinator, by a method much shorter ^19 
either of the preceding, by multiplying both the terms oi* a 
fraction by any number that will make its denominator like 
^e other denominators, for a common denominator ; or bv 
dividing both the terms of a fraction by any numbers that wil 
make the denominatora alike, for a common denominator. 
This method oftentimes will be found a very convenieni one i« 
practice. 

15. Reduce i and 2 to • eommon, and to a least commot 
denoimnator. 

1X2=1; ^^° I ^*^ f = ommnoa denominator, wl 
2) f = ii then } and ^ = least oommon d»«ioniinator| Jt, 



In this enmple,boili the tenne of one firaction are multipliMy 
•nd both the termeof the other divided, by the aame numbsif 
•BueqnenUy, (f }UCXVU.) the ¥•!«• ia not aUeied. 
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16. Reduce -fj ^^^ i ^ ^^ leaai oommon dene minator. 

^. -ft, ft 

17. Aeduce -/^^^ ^^d j^ to tlie least comman denomiDator. 

^ i, i- 

18. Reduce ^4^ and ^4 to the least common denominator. 

19. Reduce /j and -rpij to the least common denominator. 



ADDITION OF FRACTIONS. 

IT XLilV. 1, A father gave money to his sons as foi 
tOWB ; to William ^ of a dollar, to Thomas f , and to Rufua 
f ; how much is tJie amount of tlie whole ? How much are 
^, f , and §, added togethur ? 

2» A mother divides a pie into 6 equal pieces, or parta, 

and gives § to her son, and f to her daughter ; how much 

did she give away in all.' How niu«h are § and f added 
together ? 

3. How much are i + | + f ? 

4. How much are -ft + -ft -f- -ft ? 

5. How much are ft -4- W -4- -ft ? 

6. How much are ^j -^- /^y -f" A ? 

When fVactions like the above, have a common denominator 
expressing parts of a whole of the same size, or value, it is 
plain, that their numeratnrs, being like parts of tlie same whole, 
may be added as in whole numbers ; but sometirites we shall 
meet witli fraetionj*, whose denominators are unlike, as, for 
cxamplci to adil i and \ ^ together. These we cannot add as 
they stand; but, by reducing their denominators to a common 

denominator, by IT XLllI., they make ^ and f , which, added 

togetber as before, make f , ^ns. 

1. Bought S loads of hay, the fint weighing 19 j owl., ths 

pecond 20^ ewt, arul the third 93} ewt. ; what was the wviffhl 
ofthe whole? 

i» if f » lednoed to a oominoii denomimtor, m e(|inl to ^^, 
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13 a»*i 1^ • these, joined to their respective whole number^ 
^ve die lollowing expressions, viz. 

O P E R A T I O xN . By adding together all the eOths, 

viz. 45, ]2 and 40, we have §^=lf^> 

then writing the ^^ down, and carry- 
ing the whole number, 1, to tne 
amount of thjc column of whole num 
hers, makes 62, which, joined with 

§ij, makes 62 JJ, ^ns. 



Cwt. Cwt. 

22| = 22je 



Ans. 6 2 f J cwt. 

2. How much is ^ of }, and §, added together ? 4 of | =f • 
dien § and f , reduced to a common denomip»'oi, give t,^ &aq 
l^f, which- added together as before, give fi-=l2^> '^'^' 

From these illustrations we derive the following 

RULE. 

Q. How do 3'ou prepare fractions to add them 7 

A. Reduce compound fractions to simple ones, 
C^ien all the fractions to a common or least com 
Bfion denominator. 

Q. How do you proceed l<» add ? 

A. Add their numerators. 

Mjore Exercises for the Slate. 

3. What is the amount of 16 j yards, 17-|- yds. and 3^ yards f 

4. Add together f and ^. j1. 1^^. 
6. Add together f , f and i^r- •^. 2gf f . 
6. Add together y^, f and i. Ji. lHh 
r. Add together 14f and 15f . wJ. 30^. 
8. Add together ^ of | and f of i. A. ^ff • 
9 Add together 3^, ^ of f , and J. ^. 4^V 



SUBTRACTION OF FRACTIONfl. 

t X!LV. 1. Wiliiara, having | of an orange, ffave 1 
■> Thomas; how much had he left? How much aoef I 
ftoillesve? 



ti-RACTIOIlS, im 

9. Harrj had i of a dollar, and Rufus | ; what part of a 
dollar has Rufus more than Harry ? How much docs j fsom 
I leave ? 

3. How much does -JJ from f § leave? 

4. How much does J| from ^f leave ? 

5. How much does ^ from -^^ leave ? 

6. How much does -^(j from ^^fe leave ? 

> From the foregoing examples^ it appears that fracUons mav 
be subtracted by subtracting tlieir numerators, as well as added, 
mnd for the same reason. 

1. Bought 20| yards ofclcth; and sold 15J yards ; how much 
remained unsold ? 

OPERATION. In this example, we canno< 

f .and I, reduced to a com- 
mon denominator, make -^2" 
«nd -^j ; tlien, 



4 -J J. yards, Arts. 



take x^ from Tpg"* hut, by bor- 
rowing 1 (unit), which is -J" J, 
we can proceed thus, -}J and 
^ are f g^, from which taking 
^, or 9 parts from 20 parta^ 

leaves 11 parts, that is, -f^ ; 

then, carrying 1 (unit, for that 

1 which 1 borrowed) to IJj^ 

makes 16 ; tiien, IG from 20 leaves 4, which, joined with -f ^ 

makes 4^^, ^ns. 

2. From ^ take ij. "f and ^, reduced to a common denomi- 
nator, give ^ and ^ ; then, -^ from ^ J leaves /^, ./Jn^. 

From these illustrations we derive the following 
Q. What IS the- rule 7 

A. Prepare the fractious as in adclitiow, thea 
die difference of the numerators written ovpr ^Jj^ 
denominator, will gi\e the difference required 

More Exercises far the Slate, 
t. From i^ take f . ^. r^. 

$. From ii lake -^ ^. T^sV 

4..Fxomi^taI|of. ^. A^a 

S From ( toke f . Ji. i^. 
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6. From iff take f . A. 1^^ 

T. From f of | take |. jj. ^. 

<^ Ffora li of T^r take i of aV ^' tS^- 

V.x)ra jll>i Uke f of 19. <j9. V »<>& 



DIVISION OF FEACTIONS. 
^ XliVI. To DIVIDE A Whole Number by a 

FUACTION. 

Lest yi»u may be surprised, sometimes, to find in the fol- 
lowing examples a quotient very considerably larger than.the 
dividend^ it may here be remarked, by way of illustration, 
^hat 4 it contained in IQ, 3 times, 2 in 12, 6 times, 1 in 12, 
12 times; and a half U) is evidently contained twice as 
many times as 1 whole, that is, 24 times. Hence, when 
the d'visor is 1 (unit), the quotient will be the same as tlio 
dividend; when tlie divisor is more than 1 \unit), the quo 
tient will be less than tiie dividend ; and when the divisor ia 
less than 1 (unit), tlie quotient will be more than the dividend. 

1. At f of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is f , and 6 dollars are 6 
times J-, that is, ^^ ; then, f, or 3 parts, nre contained in ^, 
or 24 parts, as many times ajs 3 is contained in 24^ that is, 
8 times. j9, 8 yards. 

In the foregoing example, the 6 was first brought into 
4ths, or quarters, by multiplying it by the deHominator of 
tlie divisor, thereby reducing it to parts of equal size with 
the divisor ; hence we derive the following 

RULE. 

Q. How do you proceed lo divide a w^ole number by a fraction 1 

A. Multiply the dividend by the denominator 
of the dividing fract't»u» and divide the product 
by the Bumeraton 

Exercises fof ike Sa^ 

8. At "i^ of a dollar a bnriiel how many hoabsU of rre 'mm 
1 have for 80 dolkn ? 



F^UCllOJfS. 1>» 



OPERATION. 

80 dividend. 
1 6 denominator. 



480 
80 



Numerator, 5) 1280 

Quotient^ 256 bushels, Ans. 



In this exunple, 
we see more fiulj 
illustrated the ftct 
that division is the 
opposite of multi- 
plication ; for, to 

tnuUipfy 80 by f^ 
we should mtiUi 
ply by Uie numera- 
tor, and divide by 
tlie denominator ; 

H xxxix. 



3. If a family consume | of a quarter of flour in one week, 
how many weeks will 4d quarters last the same family ? 

j5. 128 weeks 

4. If you borrow of your neighbor i\r of a bushel of meal 
at one time, how many times would it take you to borrow 9<J 
bushels ? Ji. 1)60 times. 

5. How many yardd of cloth, at ^ of a dollar a yard, may b« 
bought for *^UU dollars ? ^. 1000 yards. 

6. How many times is ^ contained in 720 ? ^. 140. 

7. How many times is 8^ contained in 300? Jleduce 8^ is 
tn improper fraction. ^. 3G. 

8. Divide G20 by 8t^. A. 75j. 

9. Divide 84 by ^M- 4. 160. 

10. Divide 92 by 4^-. ' ^. SOf. 

11. Divide 100 by 2 J. Ji. 2&^t. 

12. Divide 86 by 15 J. Ji. 5t^. 

13. How many rods in 220 yards.' Ji. 40 rods. 

14. How many sq. rods in 1210 sq. yards ? A. 40 sq. rods. 
i.5. How n^any barrels in 1260 gallons ? A. 40 barrels. 

5 XLYII. To DIVIDE ONE Fraction by another. 

1. At } of a cent an apple, how many apples may b« 
knir '^ for f of a cent ? How many times ^ in f ? How 
many ,. nesf inf ? 

2. William gave f of a dollar for one orange ; bow many 
oranges, at that rate, can lie buy for f of a dollar ? How 
many for | of a doUar ? For V" ? For ^ ? For ^ ? 
ForV^? 



no 



ARITIIMBTIO. 



Heii'^e wc see that fractions, havinv a conunon denoiiinatar- 
maj be divided by dividing their nuineratois, aa well as siib 
Iracied and added, and for me same reaaon. 

1 . At I of a doUa.* a yard, how many yards of cloth may bt 
kought for { of a dollar ? 

OPERATION. Tn this example, as 

Reducing the fractions i and | to a the common denomi 
•oniTnon denominator, thus :— nator is not used, it is 

^ plain that we need not 

4 find it, but only mul^ 

tiply the vumerators 
by the same numbers 
as before. Tlik will 
be fomid 4o consist in 
multiplying the wu 
merator of the divisor 
into the denominator of the dividend, and the denominator of 
the divisor into tlie numerator of the dividend. But it will be 
found to be more con'^enieiU, in practice, to invert the divisor, 
then multiply the ^rpt^r terms togetlier for a numerator, and 
tlie lower terms for a denominator; thus, taking the last 
example. 



Then, -^ is contained in -^ as many 
limes as 4 is contained in 9, =i2|. 

.4. 2i yards. 



^- and J, by inverting the 
divisc become ^ and J ; then, 

f X ?— i =*2i yards, as be- 
Tore, Mns. 



Proof, f-, the quotient, 
multiplied by ^, the divisor, 
tbua, I g i gives ^j = J, the 
divisor. 



From these illustrations we derive the following 

RULE. 

Q. How do you proceed to divide one fraction by another 1 

Ai I invert the divisor, then multiply the uppei 
terms together for a new^- numerator, and th& 
lower for a new denominator. 

Ififte. — Mixed numbora mast be reduceW to improper fractioni,and compoowl 
to simple terms. ' 

Proof. It would be well for the p«tpll to prove each result, 
as in Simple Multiplication, by multiplying, the divisor and 
f uotient together, to obtain the dividend. 

More Exercises far the Slate, 

9. At \ of a dollar a peck, how many pecks of salt may bt 
bought for J of a dollar ? A. 4f pecks. 
J. Divide^ by tV. a. H=2. 
4. Divide f by aV. A -4a « 2lf 



roACTioNSk lai 

6. Divide l| by ^. A. 3^- 

«. Divide l4 by \ of t A* 37. 

T. How many times is ^ containea in ^ ? J. 1 j*. 

8. How many limes is -^ contained in f^ ? ^. 2-Jf^. 

0. What number, multiplied by f will make -^ ? .4. 2ji 



REDUCTION OF FRACTIONS. 

It will be recollected, that in Reduction (IT XXIX.) wliolt 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the same manner, and by the sane 
rules. 

\ XL VIII. To REDUCE Whole Numbers to thi 
Fraction of a greatp.r Denomination. 



3. What part of 1 yd. is 1 qr. ? le 

4. What part of 8 gallons is 1 gall 

5. W^hat part of 9 oz. is 1 oz. ? Is 



5. What part of 9 oz. is 1 oz. ? Is 2 oz. ? Is 3 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yd& r 

7. What part of $21 is $17? Is $11? Is $13? 
a What part of 271 inches is 1 1 in. ? Is 251 in. ? 
9., What part of 1 month is I day ? Is 2 days ? 

10. What part of 1 hour is 11. minutes ? Is 21 minutes-? 



li What 
12. Wnat , _ 
lb. What part 



part 01 L nour is ii.nunuies r is ^^il minute&f 
part of 19 cents ip 11 cents ? Is 3 cents ? 
part of 1 d. is 1 farthing? Is 2 qrs. ? Is 3 qratr 
partofls. is 1 d.? Is 2d.? Is 3d.? 



1 What port of a bushel is 3 pks. 4 qts.? 



OPERATION. 

1 bu. 3 pks. 4 qts. 

i _8 
4 24 

8 jl 

8 2 Denom. 2 8 Namer. 

Then }§ =r: ), ^tu 



1 bu. =^ qts., and 
3 pks. 4 qte.ssSe qti. 
Then, as 32 qts. make 

1 busliel, 1 qt is -3^ 
of a1>ushel,and 28 qtt 

28 times T^ss^fa 

{ bu. An»,^ the 
as before. 



1» ARITHUETIC 

rran these lUustnUcMU we denve Umb ftOovnaf 

RUUB. 

Q. How do yaa obtaia die Bameralort 

A. Bring the given denominatlions to the loirest 
denomination mentioned, for a numerator. 

Q, How t!o \xni o!»iaii> the <)riKmiiual<tf T 

A* Bring I (or an integer) of that higher de- 
nomination into the same denomination, for a 
denominator. 

More Exercises far the Slate. 

». What part on £. is 2s. 6d. A, ^fy^jr 

t. Wh«t part oi i hundred weight is 3 qrs. 15 lbs. 14 <n ^ 

€, What part of 1 yard is 3 qrs. 3na. ? jf. if- 

tk \Yhat part of 1 bushel is 3 pecks, 7 qts. 1 pt. ? 

C What part of 1 tuu is 1 gallon, q[ts. 2 pts. 1 ^11 ? 

T, What part of 15 pipes is 25 galls.? A. »^- 

e. What part of 2 miles is 7 fur. 11 in. 2 b. c. .> 

», What part of 1 month is 10 days.* A, i% 

JO, WZiat jKuri of 1 mouth is ^^> days, 13 hours ? 

H. What part i>f 1 month is 22 days, 15 h. 1 min,? 
^ XUX« To RRDvcK A Fraction to Whole Ntjm. 

»KHa or t.V.sa I>KNOMlNATlO.N8, OR, To FIND TUW 

VAtve ot- A Fhaction. 

Sh How much is i of * shilling ? How modi tV of a lb. I 
^ J IV.>^\ of * lb,? ii«falb,? ilofalb.? 
•k^tVn?*''''^^ ^^ ^' **' **' *" 

V WW^ W lA* y%hft* ^ I ^ ^ j,^^j^ J 



rHAOTiONS. 



OPERATION 

Numer. 5 

20 8. 



Denom. 6) 100 ( 16 & 

6 



16 1, e (L Ans» 



40 
36 

It 
19 

6 ) 48 ( 8 i 

48 



Q. How do you pr»-^ 
eeed in this example f 
and why? 

dtf . As 1 £. = 20 B., 

|- of one pound ia Urn 

same as |^ of 20 s., and, 

to get f of 20, we muK 
tiply the numerator 5 
and 20 together, mab* 
ing 100 ; which, divid- 
ed by tlie denominator 

6, gives 1Gb. and ^ of 
anoJier shilling rt* 

maining. This |=:| 

of 12 d.; tlien, | if 
12d.==8d. 



From these illustrations we derive the following 

RULE. 
Q, What do you mulliply ihe numerator by t 

A, By as many of the next denomination 
make one of that ; that is, pounds by what makei 
a pound, ounces by what makes an ounce, as ii) 
Reduction of whole numbers. 

Q. Whal <lo you divide Uie prtKlucl by T 

A. By the denominator. 

Q. If there be a remainder, how do you proceed t 

A. Multiply and divide as before. 
More Exercises for the Slate, 



the value of J of a cwt. ? jJ. 3 qrs. 

the value of | of an acre ? ^. 1 rood, 13} rds. 

the value of ^ J of a pound Troy ? ^. 10 oz. 8 



S. What is 

3. What is 

4. What is 
pwts. 16i|. 

5. What is the value of f ^^ of a hogshead ? Ji. 49 gallon 
Itft^qts. 

6. What is the value of |^ff of a pound avoirdupois? «^. 1 1^ 
iiHf ox. 

7. What is 
a What is 



the value of f §9 of a hogshead f A, 50 gaJIona 
tlie value of ^7 of a day ? A, 16 hours 36 mki 



It 



131 ARITHMETIC. 

Y Li. To reduce Fractions of a higher Dsnomina* 

TION INTO A lower. 

We have seen (IT XXX VIII.) that fraciions are moltipliddb/ 
multiplying their numerators, or dividing tlieir denominators* 

1. Reduce ^^^ £. to the firaction of a penny. 

in tJiis eicample, we multl 



OPERATION. 

Numer. 1 

2 s. 

io 

12d. 



New numer. 240 
Then, 2 4 



Denom. 48 



= j- d. Ans. 



ply the 1, in ^-lir^iui in Re- 
duction of whole numbers, 
viz., pounds bv what makes a 
pound, shillings by what 
makes a i»tiilling, &c. £u\ 
this operation may be express- 
ed differently, thus ; ^ jij- X 

20 X 12=f|S = id.j or, by 
dividing the denominators, 

thus; Tij^20=2V-^l2=3 

^ d., A?is.f as before in its 
lowest terms. 



■ *; 



RULE. 

Q. How, then, would you proceed ? 

A» Multiply the fraction, as in Reduction ol 
whole numbers. 

More Exercises for the Slate, 
9 Reduce ^hu of a pound to the fraction of a shilling. 

3 Reduce x^ru ^^^ pound to tlie fraction of a faUhing. 

J}, i qn 

4. Reduce xaV? o^& hogshead to the fraction: of a gallon. 

5. Reduce y^ of a bushel to the fraction ofa quart. 

4. Reduce t^CT ^^^ ^^7 to the fraction ofa minute. 

A ill? m. 
T. Reduce i(/iyff of a cwt. to the fraction ofa pound. 

t. ReJuce a^nr of a hhd. to the fraction of a pint. ,6. | pt. 

9k Reduce i^jj ofa pound to the fraction ofa shilling. 

4. i & 



FRACTIONa !» 

f liL To REDUCE Fractions of a lower Denomina- 
tion INTO a higher. 

We have seen, tliat, to divide a fraction, (TF XL.) we mofll 

multiply the denominator, or divide the numerator. 

This ruk is the reverse of tlie last, (II L.) and proves it 

I. Reduce J^ of a penny to the fraction of a pound. 

In tliis example, we divide as in Re- 
duction, (H XXIX.) viz , pence by 
pence, shillings by shillings j but, in 
order for this, v^e must either multiply 
the denominator or divide the numera- 
tor by the same numbers that we shculd 
divide by in Reduction of whole num- 
bers. T he saii\e result will be obtaiiv 



OPERATION. 


Denom. 


2 




12 




24 




20 



New denom. 480 
Vhen, lijjt -^ns. 



ed if performed tlius : 



Hence the following 
RULE. 
Q. How db you proceed f 

A, Divide as in Reduction of whole numbers. 

More Exercises for the Slate* 
9. Reduce -^ of a shilling to the fraction of a pound. 

3. Reduce ^ of a farthing to the fraction of a pound. 

A. tsVtt ^ 

4. Reduce -j^ of a gallon to the fraction of a hogshead. 

•^- TT)Vb ^^ 
it. Reduce \^^ of a quart to the fraction of a bushel. 

C Reduce W^i^ of a minute to the fraction of a day. 

A. tAt 
f. Reduce |- of a pound to the fraction of a hundred weight 

& Reduce ^ of a pint to the fraction of a. hogshead. 

% Reduce i of a ihilling to the fraction of a pound. 



ABITHMATIC. 



DECIMAL FRACTIONS* 

% LiH* Q. When such fraetioiis as iheso oecar, viz. ^y T§1|» 
'^fijt bow is a onit supposed to be divtt)ed T 

A. Into 10 equal parts, called tenths; and eack 
tenth into 10 other equal parts, called hundredths, 
and each hundredth into 10 more equal parts, 
called thousandths, &c. 

Q. How is it customary to write. 9uch expressions T 

A. By taking away the denominator, and 
placing a comma before the numerator. 

Let me see yoa write down, in this manner, ^i iinr* "film 
Q. What name do vou give to fractions written in this maonej i 

A, Decimal fractions. 

Q. Why called decimal f 

A. From the Latin word deceniy signifying 
ten ; because they, increase and decrease in a ten^ 
fold proportion, like whole numbers. 

Q. What are all other fractions called 7 

A. Vulgar, or Common Fractions. 

Q. In whole numbers, we are accustomed to call tlie rierht-hanA 
AgarCf un\\3f from which we l>e<^in to reckon, or numerate } nence il 
was found couvenient lo make llie same place a starting^ pouil in deof 
nals 'f and to do this, we make use of a couuna 3 what, then, is tW 
^•e of this comma ? 

A* It merely shows where' the units' place ia. 

Q. Wliar are the figures ou the lell of ilie comma called 1 

A. Whole numbers. 

Q. What are the fl^^ures ou the right of the comma called t 

A* Decimals. 

Q. What, then, may the comma properly be called? 

A» Separatrix. 

Q. Why 1 

A. Because it separates the decimals from th0 
ilhole numbers. 

Q. What is the first fi^fure at the right of tlie separatrix called I 

A. lOths. 

Q. What is the serond. third, fourth, &r.. T 

A* The second is hundredths the third Ihol^ 



DECIMAL PflACTlONS. 137 



iandths, the fourth ten thousandths, and so on^ 
in the numeration of whole numbers. 

hfit me see you write down aguin -r^ in tlie form of a decimal. 

Q. As the first figure at iUe right of the separatrix is tenthf, m 

vriting down y^xry then, where must a cipher be placed T 

A, In tlio tenths' place. 

Let me see yoa write down in the form of a decimal y ij 

A. ,05. 

Write down To^xr* TotF* ToTT* 

Q. Hcw would you write down in decimals y o'oo » 

A. By placing 2 ciphers at the right of the 
separatrix, that is, before the 7. 

Let me see you write it down. 

A. ,007. 

Let me sec you write down TXrJXr' 

A. ,002. 

Q. Why do you write 2 down with 2 ciphers before it 7 

A. Because in y^y^^^, the 2 is thousandths ; con- 
Bequently, the 2 must be thousandths wljen writ- 
ten down in decimals. 

Q. What dues fi signify 1 

A. ^jj. 

Q. What does ,05 signify 7 
A. T^Tj. 

Q. Now, as -fij =1 it and as mu!tip!3nng t^ by 10 produe«i 
t <Ar» which is also equal to ^i how much less in value is ,05 <uan J!^ 1 

A. Ten times. 

Q. Why 7 

A. Because the parts in ^^ are ten times 
imaller than in fy ; and, as the numerator is the 
tame iu both expressions, consequently, the value 
is lessened 10 times. 

Q. How, then, do decimal figures decrease in TStitw from (in Wf 
towards tlie right 7 

A. In a tenfold proportion. 

Q. What does J60 mean 7 

A. 5 tenths, and no hundredths. 

Q. What, then, is Uie value of a cipher at the i^ ofdeciiBals f 

A. No value. 



13S ARITHMETIC. 

Q We hare seen that Jb is 10 dmes as much m vahie is fib, m 

\9^> ^h&t effect, Uicn, does a cipher hare placed at the left of 
aeciinals 1 

A. It decreases their value in a tenfold pro- 
portion. 

Q. Since decimafs decrease from t)ie Icfl to the rig-ht in a tenfold 
proporliun, liow, then, must they iucrcase froui the right to the left 7 

A. In the same proportion. 

Q. Since il was shown, that J£> = -f(s \ .Sozr-ftfir; what, then^ 
will always l>e ihe denominator ofaji^ decimal exurcssjon ? 

A. The figure 1, with as many ciphers placed 
at the right of it as there are decimal places. 

Let me see you write down the following decimals on your slate, 
and change them into a common or vulvar fraction, by placing their 
proper denominators under each, viz. ,6 ,i)5 ,(X)5 ,(»'£ .Oiia ,37. 

Q. ,25 is -fi^^ = ^, and ,5 is -j^j = ^ ; which, then, is the most In 
▼fUue, ,25 or ,5 ? 

Q. liv what, then, is the value of any decimal fi<pires determined T 

A, By their distance from the units' place^ or 
separatrix. 

Q. When a whole number and decimal are joined together, tliufl^ 
tjb, what is the expression called ? 

A, A mixed number. 

Q. As any whole nmnber msy be reduced to tenths, hundredths^ 
tSiousandllis. iv.c. by annexing- ciphers, (for mnliiplying by 10, 100. &c.| 
tlius, 5 is 50 tenths, o^K) hundredths, &cc. \ how, then, may any mixecl 
Biunber be read, as 25,4 1 

A* 254 tenths, giving the name of the decimal 
to all the figurrs. 

Q. How is 'JjZG read? 

A. 2536 hundredths. 

Q. How is 5.12.9 read? 

A. 5125 thousandths. 

Q. What would 5125 thousandths be, written in the form of a ru^ 
gar or common fraction T 

This is evident from the fact, that ^f ^ (ail impfoper fractionV 
reduced to a mixed number again, is equal lo 5,125. 

The pupil may learn the names of any decimal expression, as far sm 
len-millionui8, also how to read or write decimals, tirom the Akllowii^ 
Vable:— 



DECIMAL FRACTIONS. 
TABLE. 

J 

. H = 2 w-S 

» r^ f? r" S ea 



w 



•0 a 5C 



?- Q 



2 »« SJ, £:S 




. . , 5 . . • . . • rettf 5 Tenthfl. 

..,06 ivai6 Hundredth!. 

• .,025. . . . raid 25 Thousandths. 

. .,1328. . . „ad 1328 Ten-Thousandtlit. 

.7,8 read 1, aud 8 Tenths. 

.6,000009. read 6, and 9 Millionths. 

2 6,25 jftadZa, and 25 Hundredths. 

. 3 , 8 r«i<f 3,and 8 Ten-MUUonUis. 
z=:3 6 5 , reiuf 3Gau 

Exercises for the Slate» 

Write in decimal ^orm 7 tenths, 42 hundredths, 62 and 25 
hundredths, 7 and 4r2^ thousandths, "ZA thousandtJis, 3 ten-Uiou- 
fiandths, 4 hundredths. 2 ten-thousandths, 3 millionths. 

Write the fractional part of the following naml)ers m the form 

of decimals, viz. Q^js, T*i^, 62^(y, 2^, 3t&tt, 2G2-r^, 

Wrijte the following decimal numbers in the form of vulvar 
or common fractioiis, tlieH leduce them to their lowest terms uj 

T XXXVII. ; thus, 2^ = 2t^ = 2^ in its lowest terms. 



T§Tr = 

132 9 

7 8 

365 



1. 45,5. 

2. 9,25. 
8. 23,75 
4. 11,8. 
6. 19,9. 
«. 25.255 



A, 45^. 
A. 9f 
A. 23f 

i4. 19A- 



7. 6,28. j4. 6^. 

8. 6,005. il. 6jij^ 

9. 3,00025. il. 3y^^. 

10. 6,08. A. 6^. 

11. 9,2. A. 9}. 

12. 7,000005.^4. 7y^*i- 



«40 AAITHMETIC. 

Q. Wbat money is adapted to decimal rales T 

A. Federal money. 

Q. What is the n.oaey unit 1 

A. The dollar. 

Q. How is it so adapied 7 

A. As 10 dimes make a dollar, and 10 cents a 
dime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOths of a dollar. 

Q. How are 3 dollars 2 dimes 4 cents and 5 mills wi itten f 

A. ^3,245. 



ADDITION OF DECIMALS. 

f ILiTH* Q. As we have seen that decimals increase from 
right to led in the same proportion as units, tens, hundreds, &c., bovt 
toen, may all the operations of decimals L*e performed 7 

A. As in whole numbers. 

AVte. — The only difficulty which ever arises, conjiist^ in dotermining whefe 
the decimal point ou^ht tu be placed. This will bo noticed in ii^s proper place 

1. A merchant bought 5^^ barrels of rice at one time for 
V^^^<5i *^ another ^Vu of a barrel for $4 ,255, at anotiier 
T^X)^ of a barrel for $tiht» and at another y^cnj of a barrel for 

S^'A^TT ; how many barrels did he buy in all ? and what did 
iey cost him ? 

As we have seen 
that decimals cor- 
respond with the de- 
nominations of Fed- 
eral Money, hence 
ive njay write the de- 
cimals down,placing 
dinies under dimes, 
cents under cents, 
&c., that is, tenths 
■nder tentlis, hundredths under hundredths, &c., and add them 
•p As in Addition of Federal Money. 

From these illustrations we derive the fonowin^ 

BUIiE. 

Q» How are the oumbecs to be wriiten down 7 

A. Tenths under tenths handredths uadec 
iMindredths, and so on. * 

^ How do you preeeod to add t 



OPEEATXON. 




Barrels. 


Dollars. 


6,2 


27,825 


,62 


4,255 


,278 


0,72 


,89 


2,627 



Alts. 6, 988barrels, for $35,427 



DGCmAli rRA(^T10NS. Ml 

A. 4.S in Simple Addition. 

Q. Where do you place the -eparairix t 

A. Directly under the separating points above* 

3Ior€ Exercisez for the Slate. 

2. James bouglit 2,5 cwt. of su^ar, 23,!2(»r> cwt. of hav, and 
i,2G57 cwt. of rice ; how much did he buy in all ? A. d0|0307 
ewt, 

' 3. James is 1 1-i*ij years oid, Rufus ISy^o^, and Thomas IG^^A » 
whai is the sum of all their ages ? Ji. 4{i,5 years. 

4. William expended for a chaise $'^55/^, for a wa^B 

t^'^^auy for a bridle $ fo^j, and for a saddle $ 11tV(/S^; whal 
aid these amonn. to ? .5. $ 304,45.5. 
6. A merchant 'louffht 4 hhds. of molasses ; the first co*- 

t&lncd 62-i*(y gallons, the second TH-^.-^.f'^Tj gallons, the third 

50-^1 gallons, and tlie ftmrth 55y^(y gallons ; how many gallon! 
did he buy in the whole ? Ji. 240,(»1.')7 gallons. 

6. James travelled to a ceriain place in 5 days ; the first daj 

he went 4{)^o' iriilesy the second 28-^0^ miles, tiio third 42^ 

miles, the fourth 22-p7j^7CF miles, and the fifth 29xTi*7/cnT niiles; 
how far did he travel in all ? Ji Jt)2,07!}2 miles. 

7. A grocer, in one year, at different times, purchased the 
following quantity of articles, viz. 427,2()23 cwt., 27a9 ,00065 
cwt., 42,00000i) cwt., 1 ,3 cwt., 75(17, 1 20783 cwt., and til/7,(i2 cwt.; 
how much ^ad he purchase in the whole year ? jS. 11724,309743 
cwt. 

8. What is the amount of -,^, 245-^g^xy, GttFuit, 245Tx7iArTF» 

Ittj^Boit* ^T^UTSf 427xiy^^o^ijj, 4fV> TUTp^iJjr\Tt and 1925? 
ji. 2854,402472. 

9. What is the amount of one, and five tenths j forty-five, 
and three hundred and forty-nine tliousandths ; |md sixteen 
bundredths P Ji. 47,009. 



SUBTRACTION OF DECIMALS 



Y lilV. 1. A merchant, owing $270,49, paid $192,(65; 
feow much did he then owe ? 
OPERATION. 

For the reasons shown in Additios. 
wn proceed to subtract, and point oi( 
as in Sabtractiao of federal Money. 



• 270,42 
•192,625 



Ahs. #77,705 



Ml ARITHMGTIG. 

Hence we derive the foUowinf 

RULE. 

'Q. How (l-> yi»u write the numbrrs down T 

A. As in Addition of Decimals* 

Q. How (!o vou i>-iihiracl ? 

A. As in Simple Subtraction. 

Q. How do you place the sc))nriitrix ? 

A. As in Addition of Decimals. 

More Exercises for the Slate, 

1. Bouffht a hogshead of mcl.'iiors, containing C0,72 gallons; 
fcow miich can 1 »(>11 froin it, and save ll),i>''9 gallons for mj 
•wn use? Ji. 40.7*^1 oralh>ns. 

2. James rode from Boston to Clinr]e«jtowii in 4,75 minutes, 
Rufus rode the same distance in (J,*;i"> minutes j what was the 
difference in the time? j1. I.'i niin. 

3. A merchant. Iinving i4sided in B(»wt.on ()/^()78 years, slated 
his afre t > be T'^.ti^T) yrs. How old waa he wlien he emigrated- 
to tliat placf. r Ji. 0t),;{o71I yrs. 

^ote. — TIk? ptipiJ miHt Vur in iniiit!, that, inorrlor too'><ii!n tlio answer, th« 
figured uniicxrd tocurli (]uc!<:ioi], aru tirsi tu be poiptc-il oti', diipplyiug cipberSf if 
■ecosaary, tliuii lulilt-d tu^c.lJicr us in Aiidiliuii ul' DcciiiiiiU. 

4. From .(Jo of a barrel take ,125 of a barrel-r)25; take ^ 
of a bar.el-4.') J take ,45 of a barrel-2 ; tak<^ ,0 of a barrel-5; 
take ,I25(;7 of a barrel -52433 ; take ,2G of a barrel-39. 
-tf. 2,13!ri:U)arrels. 

5. From 420,}) pipes take 1 2(5,45 pipes-20445; take ,625 of 
» pipe-42()*J75 ; Uike 20,12 pipes-4()()7ri ; take 1,()2 pipes« 
4102-5; take 41!),8i) pipes-JOl; take 419,81)99 pipes-lOOOJ. 
J. 153(3,7951 pipes. 



MULTIPLICATION OF DECIMALS. 

% L V* ] . How many yards of cloth in 3 pieces, each pieet 
oontoining 20-r'W yards ? 



OPERATION. 

20,75 
3 



In this example, since multiplication 
is a short way of performing additioOi 
it is plain that we must point off as in 
ad I'ition, viz. directly under the scpara^ 
in^ points tn the multiplicand; and, as< 
JLfli. 62,25 yds. eiUier factor may be made the multipli* 

j cand, had there been two decimals is 
fkB multiplier also, we must have pointed off two more plftMi 



DECIMAL FRACTIONS. M 

Pit decimals, ^liich, coanting both, would make 4. Hence, ii« 
must always point off in tiie product as many places for deoi 
iDals, as there are decimal places in both the factors. 

2. Multiply ^ by ^. 

OPERATION. In this example, there being 3 decimtl 

*2 5 places in botJi the factors, we point off I 

' «j places in the prouu;t, as before directed. 

* The reason of tliis will appear I'xore evi- 

An^ 1 ^ *» dent by considt^'ring both the facton 

,l<^t> common fractions, and mult* ply ing bj 

t XLL, thus; ,25 = /o^flr, and ,5 = -i^(j; now, yVd x A** 
lW(r» which, written decimally, is ,125, ^ifis., as before. 

3. Multiply ,15 by ,05. 
OPERATION. 



,15 
,05 

Ans. ,0075 



In this case, there not being so man^ 
figures in tlie product as tliere are deci 
nial places in both the fiictors (viz. 4), 
we place two ciphers on the letl of 75, 
to make as many. ThiJ wJIl Appear evi- 
dent b}' the following; ,ir»---j\^^j, and 

05 = T^u- ; then ^q^q ^ T^u = TuVoxr = ,0075, dua.j the aam* 
18 before. 

From these illustrations we derive the following 

RULE. 

-Q. How do 3-oti multiply in Decimals ? 

A. As in Simple Multiplication. • 

Q. How many fij;^ures do you pjoiiit oJl* Tor decimals in the product f 

A. As njany as are in both the multiplicand 
and multiplier. 

Q. If there be not fijnires enough in the product for this purpo0r. 
bow would you proceed! 

A. Prefix ciphers enough to make as many. 

Q. What if tlif> meaning of annex? 

A. To place after. 

Q. What is ihe meaning ofprifix f 

A> To place before. 

if ore Exercises for the Slate. 

4. What will 5,66 bushels of ryecost^at $1,08 a bui^el' 
4. $61128, or $6, 11 c, 2fxy m. 
i. How maoy galloiu of rum in ,35 of a baitel, each barMi 



144 ARITHMETIC 

•ontainingSI-i^ gaHons ?- 20475. In ,8 of a barrel ?-5ari2. la 




6. What will 8,<) pounds of flour come to, at ^,04 a pound ?- 
344. At $.03 a pound ?-258. At $?,0:{r) a pound ?-:$0i. At 
$,0455 a pound ?-3U13. At $,0275 a pound .^-23G5a 
J*. $1,5308. 

7. At $,9 a bushed, what will G,5 bushels of rye co8t?-585 
What will 7.25 bushels ?-(J525. Will *2()2,5;>5 bushels .>• 
8362i)95. Will ,f)2 of a bushel ?-558. Will 70.75 bushels ?• 
C9075. Will J(K)0,0005 btisliels P-00000045. Will 10,00006 
bushels .^-9000045. A, 1227,307995. 



DIVISION OF DECIMALS. 

* liVI. In multiplication, we point off as many decimah 
mthe product as there are decinial places in the multiplicand 
and multiplior counted tog^ether: and, as division proves mul 
tiplication, by makinir the nitiltipller and multiplicand thedivis<» 
and quotitvit. hence there nuiHt l)e as many decim&I places \3 
the divisor ai.d quotient, counted togetlier, as tliere are decimal 
places in the dividend. 

1. A man bought 5 yards of cloth for $8,75 ; how much was 
it a yard ? $8,75 = 875 cents, or lOOtlis; now, 875 -*- 5 = 176 
•ents, or 100ths, = $i,75, Ans. 

OR 

By retaining the separatrix, and dividing as in whole noixw 
kers, thus : — 

As the number of decimal places in 
the divisor and quotient, when count* 
ed togeOier, must always be equal tc 
the decimal places in the dividend, 
therefore, in tliis example, as there 
are no - decimals in the divisor, and 
two in the dividend, by pointing off two decimals in the 
quotient, the number of decimals m tlie divisor and quotient 
will be equal to the dividend, which produces the same lesuU 
«a before. 

# 

8. At $2,50 a barrel, how many barrels of eider can I hare 
Ibr f 11 ? $11 allOO cents, or lOOths, and $2,50=s2f^ oent^, 
«r lilOths ; then, dividing lOOths by lOOtha, the cmotient wiUvTJ^. 
4iati/ be a whole numlwr, thut :— 



OPERATION. 

5)8,75 
An$. $1,75 



DECIMAL FRACTIONS. 



L«i 



OPERATION. 

t50 ) 1 1 00 ( 4^fS barrels, Ans, 
1000 



100 
250 



In tnis examptey 
we have for an an- 
swer 4 barrels, and 

^P of another bar- 
rel. But, instead 
of stopping Iiere in 
the processjwe may 
brin^ tlie remahi» 
(t)iat IS, multiplying 



ier, 100, into tenths, by annexing a cipher ^ . . « 

by 10), placing a decimal point at the right of 4, a whole nunv 
ber, to keep it separate from the iOths, which are to follow 
The separatrix may now be retained in the divisor and divv 
dend, tlius : — 

OPERATION. 

8,50) 11,00(4,4 Ans. 
1000 



1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tentbi 
of another barrel. Now, if 
we count the decimals in 
the divisor and quotient 
(being :5),also the decimals 
1 in the dividend, reckoning 

) the cipher annexed as one 

decimal (making 3), we shall find ajD<iin the decimal places 
in the divisor and quotient equal to the decimal places in the 
dividend. We Jf^arn, also, from tins operation, tliat, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed to the dividenc/, to make the decimal places 
equal, and then the qaotient will be a whole number. 

Let lis next take the 3d example in Multiplication, (HLV.) 
and see if multiplication of decimals, as well as whole numbers, 
•an be proved by Division 

3. In the 3d example, >'^e were required to multiply ,15 by ,05 ; 
mow we will divide the product ,0073 by ,15. 

We have, in this exanh 



OPERATION. 

,15) ,0075 ( ,05 ^ns. 

75 



pie (before the cipher wa« 
placed at the left of 5), foiir 
decimal places in the div^ 
dend, and two in the di- 
visor ; hence, in order to 
make the decimal places in the divisor and quotient equal to 
the dividend, we must point off two places f«»r decimnls in the 
quotient. But as we have only one d<*cinial place in the qu<^ 
tient, Uie deficiency must be supplied by prefixing a cipher. 
The above operation will appear more evident by commoB 

ftactlons, thus : ,0075= xciViliy» and ,15 == ^o^^ ; now tt/o^W >• 
4ivided by Vo^j by inverting i^j (11 XLVll.), thus, "i^gyi*! 
.rf^J^«TJ^== ,05, J3ns., as befota 

13 
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From these Ulufltratioiu we derive the follbwing 

RULE. 

Q. How do you write the numbers down, and divide t 

A. As in whole numbers. 

Q. How many fi;^rcs do you point ofl* in the quotient for decimals f 

A, Enough to make the number of decimal 
places in the divisor and quotient, counted to- 
gether, equal to the number of decimal places in 
the dividend. 

Q. SupiK)sc that there are not figures enough in the quotient fev 
iiis purpose, \vh:t( is to be done ? 

A. Supply this defect by prefixing ciphers to 
said quotient. 

Q. VVhat is in be done when the divisor has more decimal placet 
tfian the di\ idend ? 

A. Annex as many ciphers to the dividend 9m 
w\\\ make Uie decimals in both equal. 

Q. Wliat will he the vahn* of the tjuolicut I'l such cases T 

A, A whole number. 

Q. Wlicn the deciinni nhtces in the divisor and dividend are equal 
md the divisor is not coniaiiiL'd in the dividend, or when there is a r* 
tiaJuder, how do you proceed ? 

A. Annex ciphers to the remainder, or divi^ 
4.end, and divide as before. 

Q. What places in tiie dividend do these ciphers take 7. 

A, Decimal places. 

More Exercises for the Slate, 

4'. At ;$^ a bushel, how many bushels of oats may be betigDi 
Ibr $300,50 ? A. VZm bushels. 

5. At $,12A, or ^Miii a yard, how many yards of cotton. clotk- 
may be bought for ij^Ui? ji. 128 yards. 

6. Bought 1 "ZS yards of tape for $,(>4 ; how much was it a. 
fnrd^ A: {^,005, or 5 mills. 

7. If you divide ll(),5 barrels of flour equally among 5 meiii 

iiow many barrels will each have .' A. 2^5,3 barrels. 

Jf^te. — ^The pu{Ml miiflt continue to bear in mind, that, before he iiroeee^ 
it add together the ti;{ure8 annexed to eurh question, he must prefix ciphora, 
Wiien required \.y the rule fur pointing off. 

■8. At ^.2r>5 a gallon, how many ^Ilons of rum may hi 
ttought for $28.1 87. . ?-l 25. For $r)(i,375 ?.-25. For $1 12,75 1* 
•0. For $.138.2: ?-ir>0. ^..237,5 gallons. 
9t If ^;25 will board one man a week, how many weekp 
a he be boarded for $1001^?-445. For $500,a&?-S29i 



DECIMAL FRACTIONS. 



WfW^ 



For $200,7 ?-892. * For $100^ ?-446. For $60,75? W. 
4. 828,4 weeks. 

10. If 3,355 bushels of corn will fill one barrel, how many 
barrels will 3,52*275 bushels fill ?-1 05. Will ,4()2(J of a bushel .«- 
12. Will 120,7ri0 bushels ?-3G. Will G.3,745 bushels ?-lX WUJ 
40,200 bushels ?-12. ^. 0*^,17 barrels. 

11. What is the quotient of I5()l,275 divided by 24,3.?-6425 
By 48,6 i'-32125. By 12,15 .?- J 285. By 0,075 •'-257 
-ff. 481,875. 

12. What is tlie quotient of ,204 divided by ,2 ?-132. By ,4 .'-r 
60. By,02.?-ia2. By ,04 .'-GO. By,002.M32. By,004!»-6«. 
w. 219,78. 



REDUCTION OF DECIMALS, 
t LVII. To CHANGE A Vulgar or Common Frac^p 

TION TO ITS equal DeCIMAL. 

1. A man divided 2 dollars equally among 5 men ; what pail 
§£ a dollar did he give each ? and liovv much in 1 Oths, or decimals? 

In common fractions, each man evidently has f of a dollat, 
(Lb answer; but, to express it decimally, we proceed thus: — 



OPERATION. 
Numer. 

Denom 5)2,0(,4 
20 

Ans, 4 tenths, == ,4. 



In this operation, we cannot d> 
vide 2 dollars, the numerator, by 5, 
Ihe denominator ; but, by anneir 
ing a cipher to 2, (that is, mult^ 
plying by 10;) we have 20 tenths, 
or dimes ; then 5 in 20, 4 times -, 
that is, 4 tenths, = ,4: Hence th« 



tommon fraction §, reduced to a decimal, is ,4, jIji^. 
8. Reduce ^ to its equal decimal. 
OPERATION. 

82)3, 00(, 09375 

288 



III this example, by annexing on* 
cipher to 3, mnking 30 tenths, W9 
find that 32 is not contained in th« 
lOths ; consequently, a cipher musi 
be written in the lOtlis' place in 
the quotient. These 30 tenths may 
be brought into lOOths by anne»> 
ing another cipher, making 300 
hundredths, which contain 32, 9 
times ; that is, 9 hundredths. By 
continuing to annex ciphers fbi 
lOOOths, <&c., dividing as before, vr% 
obtain ,00375, /Ins. By counting 

l|PM eiphen annexed to the numerator, 3, we shall find thsM 

tqytl to tb« decimal places in the quotient. 



120 


96 


240 


224 


IHO 


100 
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jrMii.~lB th« iMt answor, w« havs liv« plae«s ibr daelnmh ; bns^ «0 ttet 
Ife tba fifth place is only i g j^^jf of a unit, it will be found aufRciently ezafll 
tbt mumi practical purpoaea, to extend the decintab to only thiee or faux plaeaa 

To know whetlier you have obtained an equal decimal, ehangtt 
tfie decimal into a common fraction, by placing its proper £• 
nominator under it, and reduce the fraction to its lowest term^ 
If it produces tiie same common fraction a^rain, it is right; thiii 

taking the two foregoing examples, ,4=st^=s^. Again* 

From tliese illustrations we derive the following 

RULE. 

Q. How do you proceed to reduce a common fraction to its eqaa. 
decimal ? 

A. Annex ciphers to the numerator, and divids 
by the denoininatoT. 

Q. How Umjf do you continue to annex ciphers and divide ? 

A, Till there is no remainder, or until a decW 
mal is obtained sufficiently exact for the purpose 
required. 

Q. Ho\T many fig-ures of the quotient will be decimals ? 

A. As many as there are ciphers annexed. 

Q. Sufjpose that there are not fibres enough in the quotient f|v 
Ikas purpose, wiial is to be done ? 

-4. Prefix ciphers to supply the deficiency. 

More Exercises /or the Slate, 

3. Change ^, f , i", and gV *o equal decimals, jjf. ^, ,9tl 
/B5, ,04. 

4. What decimal is equal to ^ ?-5. What = | .?-5. Wha 
«=^?-75. What = /j?-4. ^. 1,34. 

5. What decimal is equal to y^iy ?-5. What =« | .?-2.\ 
What=TV?-S- What=j7^?-175. What = f g ?-625. A. IJi 

6. What decimal is equal to ^.MIU. What=s j? 4444 
Whatr^g'ffMOlOl. Wh8t=i?-3333.» Ji. ,81)»l}Ul.-h 

am»^— II I ■ II I II' — .—— n> 

* \vhcn decimal fracttonii conii lue to rcpnat. the same figure, like 333, &0|p 
il this oxample, they aro called Ki^petemU, or Circulatin" Oecinmls. WheA 
#ft]]r one figure repeats, it is cai od o^ins^lo rcfietnnd ; but if two or mofli 
fibres repeat, it is called a com] >und repctond : thus, ,%{3, Jbc. is a ihigife 
npatcnd, ,i>I()l()l, &.C. u romnouna repetoiid. 

\VhHn other decimalii come bet re eirculatiag decimab, w ,8 in ,8333i tlli 
' * IS called a mixed repeteiuL 



!' 
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1 !LVIII. To REDUCE C014POUND Numbers to Deci- 
mals OF THE HIGHEST DENOMINATION. 

1. Reduce 15 a. 6d. to the decim^ of a pound. 



OPERATION. 

12)6, Od. 
20) 15,5s. 



In this example, 6d. = -^ of a shil- 

linff, and -^, reduced to a decimal by 
U LiVII., is equal to ,5 of a shilling, 
which, joined with 158., makes=3l5,5s. 
In the same manner, 15,5 s. -^ 20 s. rs 
,775£, Ans, 



It is the common prf.jtice, instead of wilting the repeating: figures BoversA 
times, to place a dot over the repeatmg figure in a single repotond \ thus, 111 , 

itc.^ is written 1 ; also over the first and last repeating figure of a compound 

lepotend ; thus^ for j030303, &c. wo write, ,()3. 

The value of any repetend, notwithetanding it repeats one figure or more aa 
infinite number of times, coming nearer and nearer to a unit each time, though 
never reaching it, may be eau^jf determined by common fractions} as will 
Appear from w)iat follows. 

By reducing 4- to a decimal, we have a quotient consisting of ,1111, &:c., that 

18, tlio repctend ,1 \ •^, then, is the value of the repetond 1, the value of ,333, 

&c. ; that is, the repetend 3 must be three times as much ; that is, ^ and 

,4=^; j^=|-j and,& = ^ = l wholo. 

Hence we have the following RULE for changing a single repetend to its 
•qual common fraction : — Make the given repetend a numerator, writing 9 
underneath for a denominator, and it is done. 

What is the value of ,i? Of ,2? Of ,4? Of ,7? Of ,6? Oi fit A. X^ 

By changing -^ to a decimal, wo shall have ,010101, that is, the repetend 
,01. Then, the repetend ,04, being 4 times aa much, must be ^g-, and y36 
must be ^^^ also ,45=-=^^. 

If ^-^-v he reduced to a decimal, it produces ,doi. Then the decimal ,004, 

being 4 times as much, is g-^i and ,036 = -^^g-* Thia principle will bn 
true fi^^r any number of places. 

Hence we dedve the following RULE fbr reducing a etrculating decimal t« 
a common firaction : — Make the given repetend a numerator, and the denooM- 
nator will be aa many 9s aa there are figures in the repetend 

CLango ,18 \o a common fraction. "^^ ^% ' '?\ 
i/nango ,?2 to a common fraction. Ji. ||-| ^ ^ 
Change ,003 to a common fraction, o^* ^J 9 = -3 }^3 
In tho follow^-^g example, viz. Change ,83 to a common fraction, tte m- 
peatmg figure is 3, that is, -^^ and ,8 is ^ ; then -^j instead of being ^ of 

13* 
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Hence we derive the following 

Q, How most the several denominations be placed T 

A, One above another, the highest at the 
bottom. 

Q* How do you divide 7 

A. Begin at the top, and divide as in Redac 
tion ; that is, shillings by shillings, ounces by 
ounces, &c., annexing ciphers. 

Q. How long do you coniiime to do so f 

A. Till the denominations are reduced to the 
decimal required. 

More Exercises for the Slate, 

t. Reduce 7 s. 6 d. Sqrs. to the decimal of a pound. 

Jl. 378125jC: 
5. Reduce 50. to the decimal of a pound. ^. f&£^ 

4. Reduce 3 farthings to the decimal of a pound. 

A. ,003125£ 

5. Reduce 3 qrs. 3 na. to the decimal of a yard. A, ,6875 yd. 

6. Reduce 2 s. 3d. to the decimal of a dollar. A, $,375. 

7. Reduce 3 qrs. 3 na. to the decimal of a vard. A, ,9375 yd. 

8. Reduce 6 oz. 17 pwts. to the decimal of a pound Troy. 

A. yiirb lb. 

9. Reduce 8 £>. 17 s. C d. 3 qrs. to the decimal of a pound; 

A. 8,878l25it 

t anit, b, by being ia th« second place, ^ of -^ z=s ^ ; then -^ and J^ 
added teffether, thu«, ^8^ -f ^ = J^ = §J, .Au. 

Hence, to find tbo value of a mixed repetcnd — Pint find the vafoe of th» 
m|ieatiDg docimato, then of the other decimals, and add those results tofbthef 

9. Cbange Jdl6 to a common fraction. jS, -^^ -f" g^D *= f ^ '^ H 
iV04f, II -f- 19 B=, 916. 
3» Chaof e fiiA to a common fraction. Jt. f^^» 

To know If the result bo right, chai»o the common fraction to a doelntf 
•fain. If It produces the same, the work Is right. 

Repoatfaif dochnals may bo easily multiplied, sobtncted, IBC. hj Ant 
taff tWm !• thek equal common fraetioos. 



JUECIMAL FfUCT^ONS. Ifil 

% LiIX. To REDUCK Decimals of BiGHEii Dknomina- 
TioNs TO Whole Numbers op lower Denomina- 
tions. 

J7iis rule is the reverse of the last. 

Let us take the answer to the first example. Reduce ,775 Ji. 
lo whole numbers of lower denominations. 

OPERATION 



.£ ,775 
20 

. 15,500 
12 



In tJiis example^ ,775JS. reduced 
to shillings, that is, multiplied by 
20, gives 15,5, (for ciphers on Hm 
right of a decimal are of no value ;) 
then tJie decimal part ,5x 12=« 
G,00 = 6d. Ans. 158. 6 d. 

d. G,000 

Hence we derive tlie following 

RULE. 

Q. 1 1 cm do you proceed ? 

A, Multiply the given decimal as in Reduc- 
tion; that is, pounds by what makes a pound, 
ounces by what makes an ounce, &c. 

Q. How many i)laces do you point oft' in each prodittl for doehiials t 

A. As many as there are decimal places in the 
given decimal. 

Q. Where will ytu find tlie answer ? 

A. The several denominations on the left hand 
of the decimal points will be the answer. 

More Exercises Jor ike Slate. 

The folio ;ving examples are formed by taking the answers to 
the last rule ; . f course, the answers in thss may be found in th* 
examples of that. The examples in each, are numbered so as to 
correspond. 

2. Reduce ,378125£. to whole numbert of lower denonuiM- 
tlons. (For Jins. see ex. No. 2, tl LVIII ) 

3. Wliat is the value of ,25 of a pound * 

4 What is the value of ,003125 of a pound ? 
5! What is the value of ^5 of a '-ard.^ 

6. What is the value of ,375 of a dollar > 

7. What is Uie valued ,9:^75 of a yard ? 

a» IVlimt it the value of ,7b7o of a pound Tr«T ' 
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ApfUcaiun of the two foregoing Rules. 

1. What will 4 yarda of cloth cost, in pounds, at 78. G J. a 
yard? 78. 6 d.. reduced to a decimal, &= JSTSX. X 4^ yds. sss 
i&l,500 

J 20 

10,000 j9ii«., l£. lOs. 

3. At |6 a cwt., what will 2 c vrt. 2 qra. of rice cost ? A. $15 
8. At S20 a ton, what will 15 cwt. 2 qrs. of hay cost ' 

A. $15,50. 

4. What cost 6 cwt. qr. 7 lbs. of sugar, at $ 11^5 a cwt. ? 

^. $68,203 + 
6. What cost 60 gals. 1 pt. of rum, at $ ,78 a gallon ? 

A. $40,8071^0 • 

6. At $1,25 a bushel, what will 36 bu. pk. 4 qts. cost ? 

A, $45,15GyV<t- 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broad clcth 
•ost? ^.$125,87^. 

8. At 2iC. 10 s. a cwt., what will 6 cwt. 3 qrs. of rice ecst ? 
2£. 10 s. = 2,5ie., and 6 cwt. 3 qrs. = C,75 cwt. ; tlien, G.75 X 

1,5 = 16,875iS. X 20 == 17,5 s. X 12 = 6 d. A. 1G£. 17 s. 6 d. 

9. What will 6 gallons 2 qts. of brandy cost, in pounds, at 15 
shillings a gallon .' A. 4 £. 17 s. 6 d. 



REDUCTION OP CURRENCIES. 

* LX. An apology may by some be deemed necessary for 
the omission, in this work, oi much that is contained in other 
treatises, respecting what is called " the currencies of the differ- 
ent United States." The author, however, deems it rather 
neoessary to apologize for introducing the subject at all. Those 
merely nominal currencies, originally derived from Great 
Britain, have long been obsolete in law, and ought to become 
so in practice. So long, however, as that practice continues, it 
may be necessary to retain a brief notice of it in elementary 
works. 

Kote, — It was not intended that the fbllo'wing Table should bo exact in every 
particular to a mill, but enoofh so to correapond with the pecuniary calcu]»> 
rlons current among rnen of DosineM ; and, a« sucli, it will bo committed to 
memory more easily. 

Tlie dosipi of the Table is not that it should be learned by roto, but by 
■.•lual calculations from a few data: thus, as 1 farthin? is | of a cent, thea 
V taxthing s aro |. Agaia, m 94. is 4 cents, aod 9 ■ sro 50 eaotSy Uieo 9 i. 3 4 



REDUCTIC:^ or CUARENCIKS. 
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Me 54 eenU. (t woald be well for the teacher to direct the cttenticn of tko 
popil to this object by explauations. 

Repeat the 









TABLE. 




1 farthing . b 


. . |- of 


a peiiD7, . . or . . ^ of a cent 


2 farthings . are 


. . J- of 


a penny, . . OF . . ^ of a CCIlt. 


3 farthinors . , are 


. . 1 of 


a peony, • . Or . • 1 CCHt. 


4 farthings . . aw 


. . 1 penny, . . Of . . 1^ CCIlt. 


Pcucc- 


cls. s. 


d. d. 


ets. 8. d» d. cts. 


1 u 


H 


1 and 


1 are 13j 


oris 


2 and 6 an 30, o> 42 


O 

<w are 


02 


1 and 


2a« 14, 


or 19^ 


2 and 9 an 33, oi 40 


O are 


4 


1 and 


3 are 15, 


or 21 


3 and are 36, o. 50 


4 are 


5i 


1 and 


4 are 16, 


«22 


3 «.d 3 an 39, or 54 


4;J-ar8 


Gi 


1 and 


5 are 17, 


or23i 


3 and 6 an 42, .« 58^ 


5 are 


7 


1 and 


6 are 18, 


, or 25 


3 and 9 an 45, or 62j 


6 are 


8i 


1 and 


7 an 19, 


, or 26 J 


4 and an 48, or 66^ 


7 are 


10 


1 and 


8 are 20, 


, or 27^ 


4 and 3 an 51, or 71 


O are 


11 


1 and 


9 are 21, 


, or 29 


4 and 6 an 54, or 75 


9 are 


12^ 


1 and 


10 are 22, 


, or 30^ 


4 and 9 an 57, or 79 


10 are 


14^ 


1 and 


11 axe 23 


, « 3l| 


5 «id an 60, or 83| 


11 a,. 


15 


1 and 


12 are 24 


, or 33 j^ 


5 and 6 an 66, or 9l| 


12 a« 


1C| 


2 and 


3 are 27 


, or S7i 


6 and an 72, or 100 



1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents? 

2. What will 2 sticks of twist cost, in cents, at | d. a 
stick ? At i d. a stick ? At J d. a stick ? 

3. At 7 d. apiece, how many cents will buy 1 inkstand ? 
Will buy 2? Will buy 3? 4? 5? 6? 

4. How many cents must you pay for 2 rulers, at 9 d. 
apiece? For 4? For 6? For 8? For 16? For 24? 
For 32 ? 

5. What will 2 yards of lace come C:>, in cents, at 1 s. 6 d. 
a yard? What will 3 yards ? What wiu 4 yards ? What 
wfll 6 yards ? 

6. When oats are 3 a* 6 d. a bushel, how many cents wiQ' 
buy 2 bushels ? 

7. When rye is 38. a bushel, hnw mmy cents will buy 
2 bushels ? How many 3 buflLe^k ? H >w many 4? How 
many 8 ? 



1S4 ARITHlIfiTIC. 

8. When corn is 4 a. 6 d. a bushel, what are 2 bushctS 
worth in cents? What 4 bushels ? What 8 bushels? What 
13 bushels ? 

9. How many cents make a dollar ? A. 100. 

10. If c Latin Grammar cost 6 shillings, how many dol- 
lar will buy 2? Hiar many 4? How many 6? How 
viany 8 ? How many 20 ? 

11. Wliat will 2 barrels of flour come to, at 30 shillings 
lierb-uTCj? What will 3? What will 0? What will 7? 

12. If you buy a book fori shilling and 6 pence, and give 
the bookseller a fifly-ccnt piece, how many cents in change 
must he give you ' 

13. If you buy a Latin Grammar for 4 shillings and 9 
pence, and give the bookseller 1 dollar, how many cents 
must he pay you ? 

14. If j'ou have 44 pence a week, how many weeks will 
come to a dollar ? How many to 2 ? How many to 3 ? 

15. If I pay 1 s. 6d. for 1 meal of victuals, how many 
meals can I have for a dollar ? For 2 dollars ? For i a dol- 
lar ? For 4 of a dollar ? For 3 dollars ? For 4 ? 

16. When broadcloth is 12 s. a yard, for how many dol 
lara can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a hat for 18 shillings, and give the store- 
keeper a five dollar bill ; how many dollars must he givo 
you in change ? 

18. How many cents are 28.2d.? 2s.5d.? 2s.7d.? 
2s. lOd.? 3s. Id.? 3s. 5 d.? 3 8. 8 d.? 4 s. 2d.? 4 s. 
5d.? 4s. 7d.? 7s. 7d.? 9s. Od.? 10s. fJd.? 12s.? 
12s.G(l.? 128.9d.? 13s.? Hs.^d.? 15s.? I5s. 
Gd.? 15s.9d.? 168.Gd.? 178.Gd.? 18s.? 2l8.? 
24s.? 27 s.? 308.? 368.? 42s.? 488.? 54 s.? 
GO 8.? GGs.? 



Q. What is that, which you have now been doing, called ? 

A, Reduction of Currencies. 

Q. Are pounds, sliillings,. pence and farthings the same in aA 
e«ttnlrtes 7 

A, They are the same in name, but not in 
mlue. 

Q. What 'was tba/ value formerly in England and her Amcf 
aeloaies? 

A, The same. 

Q- What has occasioned Uw diflereoce in rahie: 



tlEDtJCTl01«< or CURJUSNClfiS 
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A. The legislatures of these colonies emitted, 
or put in circulation, bills, which depreciated in 
Talue in various degrees. 

Q. What is the number of shillings, which it takes in any stale; to 
laake a dollar, called ? 

A. The currency of that state. 

Q. How many shillings make a dollar in the New JBng^iand StalM, 
Virginia, Kentucky, and Tennessee 1 

A, 6 shillings. 

Q. What name docs the currency of these states take T 

A. The New England currency. 

New England Curren<3v. — To reduce iku Cumncj^H 

JFedertd Money ^ and Federal Money again to the same Currency .•*— 
Q, What part of a pound is $1 , or 6s. of this currency T 

A. -^ =• T^(y ; decimally, = ,3. 

1. How many dollars in 3ii. 8s. 3d. ? 

By reducing 3£. ri s. 3d. to decimals, by IT LVIII., we baT« 
3,41)25£. Now, since every ,3 of a pound is a dollar, it is evi- 
dent, tliat, as many times as ,3 is contained in 3,4125JS., so manj 
loUars tJiere will be, thus : — 

The pupil muRt recollect that, in divukm 
of decimals, there must bo the sanre nam* 
uer of tiecimuls in the divi<ior and {Outient 
that there ia in the dividend. There are 4.hi 
the dividend, and I in the divisor ; conse- 
quently, there must bo 3 pointed off m tbft 
quotient. 



OPERATION. 

,«)3,4125 
8 11,375, Ans, 



2. How many pounds in $11,375 ? 

This example being the i-everse of the last, it is evident tlMl 
|pe must multiply by ,3. 

.OPEItATION. 

f 11,375 
^ 

ii.3£.88.3d. 3,4125 

20 



8,2500 
12 

3.0000 



It will bo recollected by the popH, 
in pointing off, that there mofft be ae 
many decimal places in the prodnci, 
as there are decimal places in l«tt 
multiplier and moUipiicamL 



tS6 ARITHMETIC. 

Frt JB these illustniionB we derive the foUowiag 

RUL.E. 

Q. How do you reduce llie New England currency fo (ederif 
money ? 

A, Reduce the question to the decimal of a 
pound, and divide by ,3. 

Q. How do you reduce federal money to the same cttrrencj 

again ? 

A. Multiply by ,3. 

More Exercises for the Slate, 

S. Bought a building for 17£. 15 s. 6 d. ; how many dollars 
will pay for it? A. $59^5. 

4. How many pounds in $59^ ?-17-15-6. In $177,75?- 
53-G-6. In $355,50 F-106-13. In $71 ?-21-6. In $142?- 
42-12. In $568 P-170-8. A. 412£. 1 s. 

5. What will 15 barrels of flour cost, in dollars, at 6J5. 16^s. 
W. E. currency a barrel ?-340. At 7je. 10 s. a barrel ?-375. At 
'!£. 7 s. a barrel P-36750. At 6£ 10 s. 6 d. a barrel ?-32625. At 
Gje. 4 s. G d. a barrel f-Sliao. A. $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre ?■* 
00. At $49 an acre?-58-16. At $48 an acre ?-57-12. Al 
$25 en acre?-30. At $12 an acre?-14-8. At $24,50 an 
acre P^29-8. A. 250£. 4 s. 

7. What will 4 acres of land cost in federal money, at 15j2. 
nxi acre?-200. At 14£. 14 s. an acre .?- J 96. At 14 JE. 8 b. an 
«cre?-192. At 14£. 4 s. an acre .?-189333. At 3£. 12 s. an 
acre .?-48. At 7je. 4 s. an acre .?-96. A. $921,333. 

8. What will 15 barrels of rum cost, in pounds, at $22,75 a 
l>arrel.?-102-7.6. At $23,75 « barrel .?-10C-17-6. At $20,76 
a barrel P-93-7-6. .4. 302je. 12 s. 6 d. 

9. A gentleman in Virginia purchased a house for 300£. 15 & 
« d.,-1002583, 40 acres ofland for Gl £. 5 s. 6 d.,-20425, and ex 
pended for repairs 109JB. 9s. 8 d.-364944. What did the whole 
amount to in federal money } A, $1571,777. 

New York Currency. — Q. What is the currency of Ken 

Tork, North Carolina and Ohio called ? 

A. New York currency. 

Q. How many shillings make a dollar of this eurrtncj? 

A. 8 shilbngs. 

Q. AVhat part of a pound is 8 s. T 

-^ jfr = A > decimally = ,4. 



REDUCTIQJS OF CURRENCIES. 1«1 

Rule. Q. Huw do you proceed to reduce this curroiicyto fcdcr^d 

irfoncy, and J'c<ieral money to the same currcnc}* again 1 

A. Take ,4, and proceed with it as with ,3, ia 
I he last rule. 

Exercises, for the Slate, 

1. Change 20<±£. 18 s. to dollars and cents. 

204£. 18 s. = 204,i)JC. -s-4 = $.'>12,25, Ans, 

2. Change to federal money 40<)i:. lGs.-102150; 13(>£. 12«.- 
34150; 4l3£. 168.-1034.50; 49£. 128.-134; 50£. 2 B.-12525 ; 
C00£.-1500. Jl. $4149,75. 

3. Will you change into New York currency $22,078?- 
8-1(3-7-1; $44,154.^-17-13-2-3; $88,312 .^-35-6 5-3 ; $176,624?- 
70-12-11-3. ^. 132£. 9 s. 3id. 

4. What will 20 yards of cloth cost, in dollars and cents, al 
15 s. G d. a yard .?-3?i75. At 12 s. 6 d. a yard .?-3125. At 13 ». 
C d. a yard .'-3375. At 17 a. 6 d. a yard .^4375. A. $147,50. 

Pennsylvania Currekcy. — Q. What is thecurpency of 

New Jersey, rcnnsylvania, Delaware, and filaryland called ? 

A. Pennsylvania currency. 

Q. How many shillings make a dollar of this curreDcy T 

A, 7 s. 6 d. 

Q. What part of a pound is 7 s. 6 d. ? 

A. 7 s. 6 d. = 90 d., and 20 s. = 240 d. ; then, 

RuLK. Q. How do yoa reduce this currency to federal n:oney ? 

A. Divide by f ; that is, multiply by 8, and 
divide by 3. 

Q. How do you reduce federal money to the same currensy 
A^n? 

A, Multiply by 4. 

Exercises for the Slate. 

1. Change 60£. 15 s. to federal moner* 

60£. 15 s. = 60,75£. x .8 = 486 -f- 3 « $162, Aug, 

2. Change $162 to Pennsjlyania currencr. 

$162 X 3 » 486 -f. 8 » 60,75£. = 60£. 15 s. Jhts, 

3. Change to dollars anu ceuta b0£.-213333; 250£. 16 s.- 
66880; 240£.-640; 1£. 158. 7d.-4744; 50£.7s. 2d.*1342d8. 
^.$1661,1654-. - 

4. Will you change to Pennsylyania currency $9,50.^-3-11-3, 
$28,50 ?-10.1 3-9; $37 i>-81-7-6 ; $S5^.?-32.1.3; $42,25 ^- 
15-16-10-2; $126,75 ?-47.10-7.a; $633,75 ?-237.1 3-1-2. . 

A. 368£. 14 1. 4 d. 2 art. 
14 
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Oeorgia Curbency. — Q. What i« (h^ eurreaejr of 

Un« 7IIC1 Gcorg^ia caHed 7 

A. Georgia currency. 

Q» How many shillings make a dollar of this currencrl 

A. 4 s. 8 d. 

Q. What part of a pound is 4 s. 8 d. T 

A, 4 s. 8d. = 56 d., and 20s. = 5f40d. ; thent, 

&ULE. Q. How do you reduce Georgia currency to federtt 
Coney ? 

A. Divide by -^jj ; that is, multiply by 30, and 
divide by 7. 

Q. How do you reduce federal money to the same currcjnf| 
v^nin? 

A, Multioly by ■^^. 

Exercises for the Slate, 

1. Change 8^)£. 9 s. to federal money. 

83r>,4r)je. x 30 = 2500:^)0 -?- 7 = $3580,50, .9n9. 
^. Chango $3.''>8(),">0 to Georgia currency. 

$3580,50 X 7 = J>i>()63,50-^30 = 835jC. 98 .^/w. 

3. Change to feaeral money 208JC 17 s. 3d.-89r)125; 104JB 
S B. 7 d. 2 qr3.-4475G2 ; 252JE. 3 s. 1 d. 2 qrs.-lOtiOGGi). 

Ji. $2423,350. 

4. Will you chang« to p'^unds, shillings, &c., $447,562?* 
ia4.S-7-l; $895,125 ?-208-17-3 ; $1080,(^)9 7-252-3-1-1. 

Ji. 5(>5£. 8 s. 11 d. 2 qra. -f . 

English or Sterling Money. — Q. How many thil 
ttiigs of this money make a dollar 7 . 

.4. 4s. 6d. 

Q. Wliat part of a pound is 4 s. 6 d. T "^ 

A, 4 s. 6 d. = 54 (]., and 20 s. = 240 d. ; then. 

Rule. Q. How may sterling money be reduced to federal 

Muicy ? 

A. Divide by A ; that is, multiply by 40, and 
iivide by 9. 

Q. How do you chaii|,e federi' money to sterling money f 

A: Multiply by /^. 

Excrcisfsfor the Slate. 

I . Chan^ 21£. 7 s. 6 d. ^o federal money. 

9X£. r •. « d. »Stl 375 X 40» 855,000 -^ 9 » $96, Jim, 



I 



REDUCTION OP CURRENCIES. loO 

t. Cliange $95 to sterlingr money. Jl. 21 JB. 7 s. 6 d. 
5. Change 2\£. 7 b. C d. to federal money. ^. $J)r>. 
4. Change $285 to sterling money. ^. 64JC. 2 s. (> d. 

Canada Currency. — Q. What is the currency of Canada 

■ad Nova Scolia called 1 

A. Canada currency. 

Q' How many shillings of this currency make a dollar Y 

A. 5 s. 

Q. What part of a pound is 5 s. ? 

-^- A = i- 

Rule. Q. Uow do you chaugo this currency into fcleral money I 

A, Divide by J ; that is, multiply by 4» 

Q. IIow do you reduce federal money to Canada currency? 

. A, Multiply by i ; that is, divide by 4. 

Exercises for the Slate. 

i. A gentleman y residing in Boston, contracted a deht of 
200 jC. 17 s. in Halifax ; how many dollars will pay the debt ? 

200£. l7s. = 2()0,H.')£. x 4 = $803,40, .^?w. 

2. Jlf residing in Montreal, sent 300 J£. Canada currency te 
Bf his correspondent in New York, to purchase 120 barrels of 
flour. The Hour cost $l:i,r)0 per barrel ; how much, in Canada 
•urrency, is the balance which is due ? A. 75 J£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large quantity of cotton. His cor- 
respondent writes he has purchased 300 bales, each Loiii.iiiiii^g 
27'o pounds, at JO^ cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet tho 
purcliase price ^ A. 2114£. 1 s. 3 d. 

Foreign Coins are estimated in the United State* 
according to the following 

TABLE. 

LirriB of France, 8 ,18i 

Franc of France, 8 ,lSf 

Guilder or Florin of the U. Netherlands, . . 8 ,40 

Mark Banco of Hamburg, 8 ,3i)^ 

Rix dollar of DeninarR, 8 1,00. 

Real of Plate of Spain, 8 ,10. 

Milreaof Portugal, 8 1,24, 

Tale of China, 8 1,48. 
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Tagoda of India $ 1,84 

Rupee of Bengal, 9 ,50. 

A pound sterling of Great Britain, ...... S 4,44 J 

A pound sterling of Ireland, $ 4,10. 

1. Redace 500 liyres of France to federJ monev. 

1 Uvrc = $,184; then, 500 X l.'::.i =$^)2,5n, .-J/w. 

2. Reduce $I>2,50 to livres of France. A. 500 livrea. 

3. Reduce 5000 francs to federal money. ,i. $SJ37.50. 

4. Reduce 12500 florins to federal monev. .i. $5000. 

5. Reduce $5000 to flcrina. Ji. 12500 florins. 



Questions on the foregoing. 

1. How many are 40, 5, and 9, added totrolher ? How 
many 100 + 19 + 9. => Uow many 400 + 50 + 25+9 
How many 500 + 100 + 80+ 20 .» How many 89 + 9 + 

6 + C? 

2. How many are G times SO? 10 X 100 ? 10 X 1000 ^ 
20X00.5 30X40.9 

3. What number added to 20 will make 30 ? Will make 
40? Will make 39? Will make 89? 

4. What number multiplied by 4 will make 8? Will 
make 40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2 ? Will make 
G? Will make 10? 

G. If the minuend be 40, and the subtrahend 21, what wiB 
be the remainder ? 

7. If the remainder be 40, and the subtrahend 20, wliat 
will be the minuend ? 

8. If the divisor be G, and the quotient 8, whal will thie 
dividend be ? 

9. If tlie quotient be 10, and the dividend 120, what wil 
the divisor be ? 

10,* If the product of two numbers be 84, and the multi 
plicand 7, what will the multiplier be ? 

11* What will 120 yards or cloth cost, at 50 cents a yard? 
(Divide by the aliquot part, found in % XXVIIL) At 3;^ 
cents ? At 25 cents ? At 20 cents ? At IGf cents ? At 
12i cents? At 10 cents ? At 5 cents? 

12. How many times wHl a little wheel, § inches in %h^ 



QUESTIOiNS liJI 

cumference, turn round in going 1 foot, or 12 inches ? In 
ffoing 3 feet, or 36 inches? In going 5 feet ? 12 Ibet ? 
How many times in going across the street, allowing i\ to 
^e 3 rods, 3 yards, and 1 foot, or 6(50 inches ? 

13. What must be the circumference of a wheel tlia 
ttirns round twice m going 2 feet, or 24 inches ? 

14. How many shDlings in 8 d. -[-6 d. -{- 10 d. ? 

15. How much does 19 s. 6 d. lack of 1£. ? 

16. How many pounds arc 2 times 30 s. ? 4-j-lOs. ? 

17. Divide 15 s. by 2. 

18. Reduce f to its lowest terms. 

19. Reduce j^j, -j^, -fjPu, f^^, to their lowest terms. 

20. What fraction can you use for -j^^, -yV, -^^y |> ^ ' 

21. What part of a month is 1 day.^ ^. ^5^* Is 2 days.-' 
A. -^^ =-^, Is 5 days ? jj. 7^ = ^. Is 7 days ? ^. -^ 
\a 8 days ? A. ^jj=z ^. Is 9 days? Jl. ^^ =z -fij. Is 
15 days ? jj. ^ J z= ^. Is 20 days ? ^. f J zz: J. 

22. How much is ^ of i ? i of i ? J of i of i? 

23. How much is | of J ? sV of ^ ? 

24. How many times is 2 contained m f ? How much is 
J off? 

25. How many times 2 in -5^ ? (To divide a fraction, we 
multiply tlio denominator, or divide the numerator.) 2 in 
^? 3 in A? 3 in if? 4inf^? 

26. How much is ^ of ^^7 of a month ? ^ of J of a montli ? 
g of a montli divided by 2 is how much ? How much is ^ 
of f J of a month ? 

27. James has ^- of a dollar, Rufus f , and Thomas tlM 
remainder of the dollar ; what is Thomas's part ? 

28. William had ^ of a ticket, Henry i, and James i 
what part of a ticket did they all gwn ? (Find how many 
fiths each had first.) 

29. What kind effractions are the following, viz. J, | 5^1 

7i, 2f,iofi? 

30. Reduce i to a decimal. 

31 What decimal is equal to i ? I? t%? |r 

32. James has ,2 of a ticket, William ,5, Thomas 2 am 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ,3 + ,4 + ,1 ? 

34. Multiply ,6 by ,5. 

95 How ti^ch is ,5 of ,5? 

14 • 
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9i>, How much is fl multiplied br ,4 ? 
J7. Divide ,*>4 by ,(j. 
ns. Divide ,8 by ^. 
31). Divide ,6 by ,15. 

40. From ,5 take ,25. 

4 1. ^ of 14 is 2 ; 2, then, is f of wliat number? 
4t?. ^ of 4 u 2 ; 2, tlion, is ^ of what number ? 

43. 3 ic ^ of what number ? 

44. 4 is -J of what number? f 

45. 5 is -j^y of wliat number ? 
4G. 10 is ^ of what number' 
47, 7 ia-^ of wkat number? 



Eicrcises for the Slate. 



^.•-. 



1. 2r).S5-|-87 + 8-|-G0= .4. 2S40. 
8. 3761 )o4 3 — *-?< "S:) =«: .^. 37ef ISoa . 
J. 7-i3(J845 X i/32= .^. 12r>:U2l5510. 

4. 803^45 -4- 201 = .^. 4 14r>|g^. 

5. ^VVWAV-^^ •^. 2433iii?iU. 

6. 7 is yV of what number ? .4. 4!X). 

7. 2() is ^ of what number ? j^. 104. 
a 20je. 13 8. 4d.-f lOOje.158. Gd. + 10d.4-15i. + l». 64 

4-id. + 15d.= .4. 122JE. 68. 4d. J qr. 

U. From l£. 15 s. take IDs. | d. .f. 15 s. 11 d. 1 qr. 
10. MuIUply 16 b> t. .-?. 10|. 
11 Divide 16 by J. .^.24. 

18. Multiply 4 by 30. J9. 25. 

13. Divide t by 30. w^. u^. 

14. MulUply ^ of I by 15. ^. 5|. 

15. Divide 4 of i by 15. ^. :jV- 

10. A man bought 4 hogslieads of molassrs : the first r ja 

umed 76f gallong ; tlie sccoitd 63^ gallons; the third 79| ga! y 

ions, and the fourth SOf^ gallons. How many gallons io t)^ ^ 

whole P (Reduce the fractional parts to a common denomin* 

lor before you proceed to add.) .tf. 279-if5ft^. 

17. 3700 iJxi +. ^^(f + 6 + 37,5 + TinriffTrir «= 

^. 3744,200005. 

16. What is the value of ,990625 of a pound ? 

^. l^t. Od. 3qrs. 

19, FtMu 29 year*, 5 mo. 3 days, take 23 houra 40 minolM 

A. 29 yean, 5 mo. 2 days, hoaa|| 20 minuttfe 



INTEREST. 101 

JMe. — When it w rpquircd to find the distance of time from one date tt 
•aother, it may be easily done by subtracting the first date from tiie Im. 
reckonins Uie .aonths according to their order in the year; tJius, January ■ 
1st mo., February 2J mo. ; itc. 

23. What is the difference of time between March 27, 1887^ 
tod February 15, 1628.? 
(12) (30) 

18^8, 2d mo. 15th day. 
1827, 3d mo. 27th day. 



In computing interest, vrc reeltaa 
30 days to the month, and 12 monlfai 
to the year. 



Arts. 10 mo. 18 days. 

21. What js the difference of time between April 14, 1827, 
»nd March It), 1«28 ? A. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20,1828; 
how long was the note on interest } A. 1 year, 11 mo. 19 days. 

2^3. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
182.S ; how long was it at interest ? A. 8 years, mo. 16 days 



INTEREST. 



IT LXI. Q. If the interest of 100 dollars for 1 year k 
f5 dollars, what will be tlie interttst of 200 for tlie same time ? 
Of 300? Of 400? Of GOO? 

Q. What will be the interest of 100 Jbr 2 years? For 4 
years ? For 10 years ? 



' Q. What is that which is paid for the use of money ealled f 

A. Interest. 

Q. How, then, may it be defined 7 

A^ Interest is an allowance made by the boi- 
rower to the lender for the use of money, 

Q. What is that which is paid for the use of 1(X) for 1 year called T 

A. The rate per cent. 

Q. Why called the rate per cent. 7 

A. Because 'ptt ceiit,, or p^r centum, means, 
oy the 100. 

Q. How, then, is interest computed 7 

A* At SO many dollars for each 100 dollars, so 
many cents for each 100 cents, so many poumk 
for each 100 pounds, Slc for 1 year. 
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Q. How is H computed on a g^reatw or less smn than 100, or « 
•ngtr or shorter time Uian 1 year t 

A. In the same proportion. 

Q. What is the meaning of per amium ? 

A. Each year, or by the year. 

Q. What, meu. i' tlie meaning of G per rent, per annum T 

A. 6 dollars for the usei of 100 dollars, 6 cents 
for 1-00 cents, &c., for 1 year. 

Q. When the rale per cent is established by law, what is the 
iutcrcst called 7 

A, The legal, or lawful interest. 

Q. What is the Ic^al interest in tlie New England States T 

A, 6 per cent. 

XuU. — In the state of Now York, It it 7 per cent. 

Q. When there is no mention made of tlie rate per cent., what rate 
per cent, is understood ? 

A, The legal rate. 

Q. What is the sum lent called ? 

A. The principal. 

Q. When the interest and principal are both added together, what 
is it called 7 

A, The amount. 



Since, nt G per cent., the interest of 100 cents for 12 mo. is 6 cents, the i» 
terost will always be ( as many cents as there are m*nth8 ; that is, \ the num- 
ber of months will express in cents the interest of $1 for said months; thus, 
the interest of $1 for 13 months being 6 cents. 8 mo. will be 4 cents, for 4 is | 
of d mo. ; and in the same proportion for any length of time. 

Now, OS the interest of any sum over 1 dollar is proportionally more, as 5 
dollars, for instance, tlio interest of which is 5 times as many cents as the in- 
terest of $1, and as cents are lOOths of a dollar, it follows, that multiplying 
any denomination, as pounds, dollars, cents, &c., by | the number of months^ 
will give a product that will be the interest, either in cents or lOOths, which 
are easily brought into dollars, or whole numbers, by cutting off two figures in 
tfao product, (that is, dlvidhig by 100.) 

Hence, to find the interest of any sum of dollars, ^ounda^ 
ifaillings, or eagles, for one year or more, we have th9 following 

RUL.E. 

Q. How do you proceed ? 

A, Multif/iy by half the number of months^ .and 
cat off two figures at the right, (for dividiRg by 

lOO.y 



> «TKREft)T. ICB 

Bfental Exercises. 

1 What is Uie irtterest of $8 for 4 months ? •^. 16 et& 
2. What is \\m intere&t. of $4 for 4 months? A, 8 eta. 

3 What is the mtercst of '^U, for G months ? A, G rta 

4 Wliat is the interest of $20 for 2 nior ^hs ? .^. 20 eta 
5. W hat is the interest of §80 for ] laontns ? Jl. $4,0a 
G. What is tJie interest of $40 for I year, or 12 months ? 

A $2,40/ 

7. What is tlic interest of $S for 1 j-?. 4mo.? A, G4 eta. 

8. What is tlie interest oi* $5 for 1 yr. G mo. ? ./?. 45 cts» 
U What is tlie interest of $1 for 4 years ? A. 24 eta. 

10. What is tht interest of $8 for 2 mo.? A, 8cts. What 
is the amount ? •^. $d,08. 

11. Wliat is the interest of $6 for 1 yr.? A. 36 ets. What 
is the amount r A, 3( ),•>(). 

12. What is tlie interest of $1 for 4 years ? A, 24 cent*. 
What is the amount ? •^.$1,24. 

13. What is the interest of 100£. for 2 ftnonths ? A, IdS, 
What IS the amount? A, 101£. 

14. What is the .nterest of lOjC. for 1 yr. 8 mo.? A, iL 
What is the amount? A. ll£. 

15. Wliat is the interest of $2,50 for 2 mo.? A, 2 cts.-5ii^, 
What is the amount? A. $2,525. 

IG. What is the interest of $G,50 for 2 mo. ? A, 6i eta 
^hat is the amount ? ./l. .f 13,5Gi. 

Exercises for the Slate, 

\ What is the interest of $240,30 for 3 yrs. 4 mo. ? 
iyrfr. 4 .no. r=x40 mo. -j-2 = <;0, half the number of montiia. 

In th'iR oxtnrplc, n^ tbcro nro two pYacaa 
for cciitsi ill tiio iTiuliif>lii;iinrl, tlicro will b« 
two H^sn in till! proiluct ; tlutti, (riiltiiis; off 
two inoro fi^jiims, (lor divid.'"g by 100,) W» 
have $46,UJ, ^iis. 



O/ERA-riuN. . 

240,30 
20 



$ 18,0000, ilns. 

8. Wliat is the interest of $400 for 2 yrs. f) ir o. ? A, $00. 

3. ^hat is the amount of $500 for 4 yrs. 1 mo. } 

A. $(522,00. 

4. What is the interest of $75 for 2 yrs. 6 mo. >-\ 125. Of 
•So*) i'-SToO. or $H00.M20. Of $9u.''-1425.' Of $050 ^. 
8750. J. $280,.'0. 

5. What is the ii.ierest of $1500 for 4 mo. .'-,30. For f 
mo.?-45. For 10 mp.?-75 JTor 1 tiv 2 mo. ?-105 For 



m ARITHMETIC. 

1 yr. mo. ?-160. For 4 jn. 2 mo. ?<^75. Tct6jn. 6 mOb N 
5». j9. $;3G5 

6. What is the amount of $75 for 2 vrs. 6 mo. ?-86S5. Of 
$S50?-428750. Of$800?-ll!^. Of fUo ?-109SS. Of fiSKV?- 
7475C. Ji.pll50/iO, 

t. What u thr anioimt of $615,75 for 5 yrs. P-600475. Pot 
II yra. 1 mo. ?.1025S23. For 7 jn. 2 mo. ?-8U0523. 

j9. $SSZ06;224-. 

ft What 18 the interest of .$7650 for 3 jrs. 3 tno. ?-149173. 
For 3 yra. 4 mo. ?-1530. For 6 yn. 6 mo. .>-2!>8350. For 

2 yn. 2 mo. ?~91M50. j9. $699)1,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo..M2037. 
For 2 vrs. 3 mo.?-43512. For 1 mo.?-7537. For 11 mo.^- 
7912. For 1 jr. 7 mo. ?-8212. A. $U^\ -f- 



IT LXH* Bine* daj^i us always aithox SOthi of a nonth, or soiM 
grMter part, as halvet, Sdt, 4tha, 5thf, Jfce. ; thui, 1 daj =r ^^ ; 9 days =i 
^, vrliich, being reduced to ita loweit terms, ia ^^ ; 3 dayss.^^ or y^ 
S dajr« = -j^, or 4 ; 90 dayass ^^, or ^ ; it followra, that^ if Uiese parit 

he diminiBhad in toe aaine proportion as the months, that is, if half the firae- 
Cional part be taken for a multiplier, the product will exprsM the interest tot 
the days in cenU, or lOOths^ whinh diWded by 100, as belbre, will be the ia 
•atest reipilred. 

To halve anj tbinf^, we divide bj 2. 

AM«. — ^It will be recollected, thnt, to diTi.^ a ftaction by 9, we-eaa. 

Multiply the denominator, or dividb the numerator. 

1. What is the inlezest dF $60 for 1ft days ? $6<> 

15 days « ^^ ®' J- mo* -f- 9 «=- { > multiplier. J. 

2. Whattsthein«ere8tof$24forl0day»? $24 

.Aw. $ ,04 

3. What ia the taterest of $120,60 for 20 days > $120,60 

3n$. $ 7i^. 

C #U»t»«l0 f]ll09B«t of $380,60 for tO daya? $360,00 
n^9^ 4f TAo. ^%m If. oMUiipbir. I J 

i/km, $1,14,1 Am. 



llXTfaUSST ' Ml 

IftenMy to fiad tlie interaai of tmy sumfiur daf •,. we- baMlhe 

Mowing 

BULB, 

Q. How do roa proceed first T 

^. I find what fractional part of a month tbo 
days are, and reduce the fraction to its lowest 
terms. 

Q. What do you make the multiplier 7 

A. Half of this fraction; 

Q. How do you halve the fraction.? 

A* Halve the numerator, or double the denom- 
inator. 

Q. AAer yon have muliiplied by the fraction, what is to be doat 
tntta the product, tu g^et the mtcrest 1 

A. Cut off two figures, as before. 

Mental Exercises. 

H What is the interest of $130 for 15 days ? «tf; 30 ete. 

2. Interest oi $(iO for 15 days? wll5 cts. For K) da. ? 
Jii 10 cts. 

3. Interest of $1B fbrdOdft.? JilGctB. For 10 diu? 
A,3cU. 

4. Interest, of $190 fer 1 da.? ./^ 3 eta For 2 da.? 
jBm 4 cts 

Si. Interest of$fi0 for 3 diu? wldGts. Por6da»?w9.64ML 

Exercises for the Slate. 
Ik Whai is the intefest of $1200 for 2 ^; ? $1900 



iAi«.4fteia. 

% Wl»t is tbe interest of $1600 ibr 29 da. / ifm 

«^ss> ^pif^v •' 

3} irha4ist^intercslor$2iaOlbrlSda.? jf. 
4b Whal'is the interr«t of $3<;00 for 10 da. > A, 
6. What is the inieiest ^f fTSO for 20 ib. .» A, 
4 What is the interest of $1900 ibr Ida.; ««K 'ikgi^^^ 

iO. For 4 da. .^^h F»r5da.?-1. ForlOda.?Sb. For 15 da.? 

1. For20da.?-4. For 25 da 'S ^.flt>,00 




AaiTHMtTlC 

7 Wh&t 18 the interest of $l'iO for 9 yra. 4 mo. 15 da. > $120 

9fT«. 4ino.= 100-t-3 = S0i awl lA<la 4 oiu.-»-3sii Umb, > ^q, 
the multi,. Uor for the daya uid inonUii ia M4* i * 

"cooo 

30 



Jhi»,^;30 



6. What is the interest of $1200,60 for 1 yr. 
10 mo. 24 da. ? $1200,00 



lyr. 10ino.=s22-*-2 = llino. J and 94 da. j^=f--i- 
S=^ ; the muliiplier, thea, i* l^?* 



\ 111 

kSogcq" 

4tf024 

A'bte. — When the days are an even number, it wilJ (>(\(MUiri-.e» lie found coa 
TenienL to (ind wlial tructiuiiul |tarl of u nioiiili liuli' tlie duy« wili be, without 

halving the Tructiun ailcr wards j thus, for 20 days, luKc 10 days=;:4^ = 4-| 
the muhipiiur. 

9. WImt is iJic interest of ,fl>30 for 20 days ? Jf. 87 cts. 

10. What is Uit ainoi.nl of $180,00 for 2 yrs. 4 mo. -20 da.f 

Jl. $ i>0G,4i:?a 

11. "What is tlie amount of $3G,G0 for 2 yrs. 1 nio. 5 da. ? 

.^. $4K2a5i^. 

12. What is the Interest of $300 for 1 yr. I) nio. 15 &d.^' 
2?75i For 2 yrs. (i nio. 1.". da. .'-4575. Fo. 'A vrs. 4 mo. 10 da. ?• 
6050. For 4 yrs. 4 mo. 5 4^. :-7h25. .i. .«?!il*->,'25. 

1:3. What is tJje interest of .f «;0(),50 (or 2 >rs. .?-720G. For 
1 yr. 8 mo. M5(H)5. For 2 yr^d nio. J da. .'-1 10 18. For 5 yrs 

7 ino. 12 da. .?- 202308. For 8 yrs, 4 mo. 4 da. .?-:j;)005. 

J?. J|;731.308. 

14. What is the interest of $700 for 1 y r. .M2.' For (i^ mo. i>- 
8275. For 4 ni(». ?-\4. For 20 da. r-2:^:V.{. .>i. §81 ,083. 

15. WJial is the amount of $i;0()(H) for 3 da. .?-0i:030. ' F©r 

8 da. ?-()n(WO. For !) da. .MiO(K)0. A. ^L-JO^iH). 

IC. WJiJil is tlie interest of $r)0 for 2 mo. 1 da..?-Gl. For 2 
too. 2 dH f-02. For 2 mci. 3 da. .'-03. J. $ 1 ,.S(). 

17. What i« the imprest of $00 for 2 mo. 7 da. •'-G7. For 2 
mo. 8 da. .Mfe. For 2 n.O. I?, c'a. ?-72. .-?. §;2.()7. 

18 What is tht* hiteresl of i5t200 for 12 yrs.' 11 mo. 20 da. ? 

' Ji, $i)35,80. 

The foregoing example, alih'ou'^h it is an difficuU n one oft utmcMy occur*, ii 
■Ivoil by Olio tL.rd of lUo u:iuui number «r .igurvs roquirod by other wethocU* 



INTERKST. . Jt# 

T liXlIl* It !■ evident, that, when the rats it either mors or lea 
than 6 per cent., the interest Tor the given rate wil) be a certain part or 6 p«i 
eeut. } thus, 5 per cent, will be ^ aa iRuch aa 6 per cent., 4 per cent. 4 m 
Buch, 7 per cent. X as much, ice. 

To get ^, ^ of any number, we multiply by the numerator, and divide fejf 
the dcnoniindtor ; ami, aa the deuominatur will always be C, and the uumei^ 
tor the given rate, hence, 

Tu find the interest of any sum, when the rate is not 6 pen 
cent., we have the following 

RULE. 

Q. How do you prococd ? 

A. Find the interest for 6 per cent, as before. 

Q. How do you proceed iicxl ? 

A. Multiply the interest of 6 per cent, by tho 

given rate, and always divide by 6, 

1. What is tlie interest of $000 for 1 yr. 2 mo. and 15 dayt 
«t 5 per cent, f 

600 

7 1 mo. 

4200 
150 



4 350 mt. at 6 per cent. 

a: 



6)21750 

Ans. $ 3(),25 int. at 5 per cent. 

2«. What is the interest of $240 for 2 yrs. G mo. at 1 per cent. .*- 
6. At 2 per cent r~l*2. At 4-per cent. ?-24. At <> per cent. ^• 
3C. A t 1 1» per cent. ?-<»0. A t .">.i per .ce nt. .'-XV jJ. $171. 

3. What is the interest of $4.S0 for 3 yrs. 2 mo., at 15 ppf 
cent.?-22S. At i>0 per cent. P-304. At 10| per cent. .M6340 
At 15A per cent. .'-2;J5li0. At 7 per cent. .^-10040. 

.^.$1037,40. 

4. What is th« interest of $r>00 for 15 mo., at 2\ per cent. ?> 
20625. At 3^ per cent. i>-.2el2r). ^. $;4H,7r>. 

5. What is the interest of $(U)0 Oy>m January Ist tor MtaiA 
l8t?-(). From January ir>th U> May 15tii.^-12. From JanuafY 
tSth to September ir»th .'-24. Jl. $42. - 

6. What is the amount of $500 from March 10th, 1824, iM 
March lOih, i)J27.'-5D0. From March 21)tli, 1820. to Morcli 

15 » 



t • AlintlttETIC. 

99th, 18S6 f-^eSO. From Marchl6th, 1820, to Mudi 16di,t8» t 
attC. jl. fi8SM). 

r. What im the interest ef f60 firom June Iflt, ]€S», to No 
veniber Ist, i827?-r>10. rrom April Ist, 182u, to Aufust 16th, 
1826 Mi>5. From July 4th, ia2o, to August ISHh, liSS P-1125. 
j| ^i\ ;30. 

8. What is the interest of $300 from September 5th, 1825, t» 
September 25th, lti2G ?-l. From August Uth, ld26, to Decent 
bof 24lh, 1827 ?-2475. A, $25,75. 

9. What is the amount of $180 from October 1st, 1826, to 
December Ist, 1830 ? ^.$225. 



% IrfXiV* A eonoise and practical Jtide for the Slate ef 
Jfew Yorkf in which the interest is established by law at 7 per 
cent. It has been remarked, that 7 per cent, is {- of 6 per 
cent. ; that is, j more than G per cent. : hence, 

Q. To fiud the interest at 7 per cent., what Is the 

A, Add i of the interest, at 6 per cent, (found 
as before), to itself; the sum will be the interest 
at 7 per cent. 

•Vote. — The intoTtfiit for any rule fier-oent. may be found in the Bame man* 
Mr, by •ubtracling, wlion liie j^ven nleit under 6 per cent., and adding, whea 
H b more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 
Aeio Method, Old Method, 

$360 $360 

^)9 1,20 at6 percent 1 = ^)2^20 

20 . 210 



Ans. $1 ,4 at 7 per cent. 15 = ^ ) 1 05 

5 = i) 35 

Ans, ^ 1,4 

9. Wliat is the interest of $60 lor 3 yn. 4 mo., at 7 per 

lit.? .4. $9,80. 

3. What is the amount of $120,00 for 1 yr. 6 mo. 10 da., at 

r pw cent. > A $133,407 ji^y m. 
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4. Wbftt is tlie amount of $241^30 for 6 mo. 20 da. ?-2C<)59. 
ffW i mo. 1 da. P-242()53. For 1 yr. 4 mo. 5 da. ?-26394(>. Fof 
2 jrs. 6 mo. 25 da. .'-2d4o83. wf . |1041,7C1 +. 



% tiXV. Silica 6 percent, is $6 oa f 100, that ia, yfv 

of the principal, and 5 per cent tStt* ^^-t faenoe, 

To calculate tlie mtercst at any rate per cent., wlien the time 
b 1 year, we proceed as follows : 

RULE. 

Multiply by the given rate, and cut off two 
figures, as before. 



1. What is the interest of 
$220,40 for 1 yr., at U percent.^ 



$220,40 
9 



$ 19,836a^fui 

18. What is the interest of $1200,30 for 1 yr., at 12^^ per 
«ent. ? A. $150,0.3,7. 

3. What IB the amount of $80,10 for 1 yr. at 2^ per cent ?- 
62102. At 5 per cent ?-^ia5. At 10 per cent. ?-d811. At 
4 per cent ?<.ti3704. At 1U| per cent. .'-d5U19. 

A. $433^ +. 



IT liXYI. COMMISSION. Q. When an allowance of r> 
■nich per cent, is made to a person called either a correspondent, 
fiwtor, or hrokcr, for buying^, or assisting ia buying and selling goods 
for his enuiloycr, what is it called ? 

A, Commission. 

Rule. Q. Since commission, insurance, buying and selliog 
Slocks, and loss and gain, are rated at so much per ceiit«, withoisl 
regard tp time^ how may all these be caJculated ? 

A. Multiply by the rate per cent, and cut off 
two figures, as in tlie last rule. 



1. What would yoia demand for selling $400 worth of cotton 
lor 2} per cent, coimnission .' 

#400 X '2|t And cottfai; olTtwo figures, sf 10, comtDissioo, Am% 

S. My eorrespondent infotms me that he has purchased goodi 
to the amowit of $5000 ; wliat will his commission amount to, 
at S^ jM?r eent } A, $125. 

3. What must 1 be allowed fbr selling 300 pounds of Indigo, 



. m ARITHMETIC. 

»t ^,50 per lb., for 2 per cent commission 15. For ^ per 
cci.u ?-iiOG25. For 5 \^x cent. ?-:3750. For Ci per cent. ?-487Sb 
For 7 per cent. .'-oJioO. A. f 174,374. 



INSURANCE. (Z- Whai is ihe allowance of »«> much per ceiil 
■kadc to persons, to make good Uic losses sustained by fire, storms, 
4kc., calUni l 

A. Insurance. 

Q. ]^y what uaiuc is the instrument that binds the contracting^ pa* 
€es cailtnl ? 

A. Policy. 

Q. What iij die sum paid for insiuancc called 1 

A, Premium. 



1. What will be the premium for insuring an East India shi^p^ 
▼alued at $'2r>(KX), at ir>4 per cent. ? Ji. '^\\6'i'y. 

2. What is the prenituin for insuring $2()()0, at 20 per 
cent. ?-520. At 30 jier cent. ?-7bU. At IriJ per cent. ?-481. 
S64 per cent. ?-G6U. Ji. $2470. 



8TOCK. Q. What is the general name for all moneys invested 
a trading companies, or the luiids of guvernuient, called? 

A. Stock. 

Q. When .^ 1 00 of stock 9cll» for $ \ 00, how is the stock said to b* I 

A. At par. 

Q. Wh<'u is it said to be above par, and when below par T ^ 

A. When $ 100 stock hells for more than $10(^ 
it is said to be above par ; when ibr less than lOO 
below par. 

Q. When it is above par, what is it said to be 7 

A. So much advance. 



1. Wiiat is the value of $2500 of stock, rtt 106 per centLf 
tfiat is, per cent, advance .' J). $2500 X HMJ = $2(j50. 

2. Whnt is the value of $1(K)0 of insurance stock, at 95 pcfl 
•Bnt. ; that is, 5 per cent, below par .' A. $!>r>0, 

3. What is the value of $1200 of bank stock, Pt 3 per oenL 
Belo^ par ; that is, 1)7 p«r cent.?-l 1(^4. At 112 per cent., or 19 
per cent, advance?- 1 :M4. At b7,jt per cent ?-l050. At 121 
per cent, advance ; that is, 112^ per cent. ?-i350. 4. $490a 



« 



LOSS AND GAIN, 1. Bought a piece of broadcloth for $80 , 
how ranch mast I sell it for, to gain 10 per cent. ; tJiat is, 10 

fer cent, advance, which is 110 per cent, on the cost ? $80 X 
10 = $88, .-if/LS. 

2. Bought a hogshead of molasses for $50, and, 5 gallon* 
having leaked out, 1 sold the remainder at 10 per cent, loss ; 
that is, 10 per cent, below par, being 130 per cent, on the cost ; 
what did 1 get for it ? Ji. $45. 

3. If I pay ^50 for a piece of broadcloth, how must 1 sell the 
■ame so as to gain 2;) per cent, j that is, 20 per cent, advance, 
or 120 per cent, on tlie cost .' A. $l>0. 

4. Bought rum at $1.25 per gallon ; and, by accident, »• 
much leaked out, that 1 am content to lose 20 per cent ; how 
must 1 sell it per gallon ? A, $1. 

5. A merchant bought 400 barrels of flour for $3500 ; how 
must he sell it ])Pr barrel, to gain 25 per cent. } A. $10,03^. 

G. Bought sugar at 15 cents per lb. ; at what rate must 1 sell 
it a lb. so as to gain 2 J per cent. P-^^S. So as to g;un 25 per 
cent. .'-1875. 30 per cent. .'-l:)5. 40 per cent. .'*-21. 45 per 
cent. .=>-2175 50 per cent. ?-225. G5 per cent. .=^-2475. 75 
per cent. .'*-2G25. i)0 per cent. .'-285. 100 per cent., or to 
double my money .'-30. Ji. $2 31 . 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs 
net, at (5^ cents per lb.- 1875; 30 pipes of wine for $l.l2.j| per 
galion-425250 ; 3 hlids. oi rum for iiO cents per gallon- 17010 ; 
40 barrels of flour for $7^ per barrel-3U0 ; and 40 bushels of 
Bait for 7 s. Gd. or $1,25 per bushel-50 : how much must ail 
tlic said articles be sold for, to gain 50 per cent., being 150 per 
cent, on the first cost ? Ji, $:)1J7J ,40. 



\ liXVH* Time, Rate per cexVt., and Amount 

GIVEN, T<) FIND THE PRINCIPAL. 

1- What sura of ready mmey, put at interest for 1 yr. 8 mo 
it 6 per cent., will amount to .$22v) .' 

The amount of $1 for 1 year and 8 mo. is $1,10; then, $220 
«- $1,10 = $200, ./^/tA'. 

Rum. Q. How,' then, would you proceed, lo find the priucipal T 

A. Divide the given amount by the amount of 
^l at the given rate and time. 

\ 

8. What principal, at 6 per cenL^^in 5 year«,will amount to $650 .'' 

Ta thiR esnmple, in riivi.iirt^ $(50 by .$1,30. «vo annex tv^o ciphera to 500, !• 
ik« the iioci«ta1 places iit tho divisor and dividenU equal, (see ^r L VI.) 

A, $500 



AH ARITHMETIC 

3. What principal, at 6 jper «eut., in 1 year 2 mo., wiU 
•mount to $042 ? ^. ^im. 

4. What principal will amount to $G91 ,50 in 2 yn. 6 mo 16 
ia., at 6 i)er cent ? ji. ^(iOO. 

5. A correspondent has in his hands ^10, to be laid out is 
l^ods ; afler aeducting his own commission oi 5 per cent., faov 
much will remain to & laid out ? 

It \m evKlont, that the comntiMimi Which he received, added to the m«niey 




tsot redded, the anrioi Mt off 1 it tlie rate |)er cent. ad<led to %\* 

It will be recolleutod, that (> per fient. is 6 cents on iOO oeats, or $1 , 5 
eent., 5 cents ; the amount, then, of $1, at 5 per cent., ia 5 cents added to $i, 
«inkinff 9 U^^ i then, $2 J -i- $1 ,05 =^ $SK)0, JIm. 

C. A factor receives $1040 to be laid oat in goods.- afler do^ 
4ucting his own commission of 4 per cent. ; how mucn does hi» 
tommission amount to? 

t*he sum laid oat, found as befbre. It $1000; then, 1040—1000=940, com 
Ausion, th« Answer, 

7. A factor receives $2100, from which he wishes to deduct 
liis commission of 5 per cent.; what will his commissioi 
amount to ? A. $100. 



DISCOUNT. 1. William owes Rufus $1272, to be paid in [ 
year, without interest ; but Rufus, wanting his money imm» 
diately, says to William, 1 am willing to allow you (3 per cent, 
ihe lawful interest, if you will pay me now; what sum oughi 
William to pay Rufua ? 

ft is eriUent that he ou^ht to paj just soch a hnm as, put at interest, would 
te 1 year, uinount to $1373: ur, tn othnr wonis, such a prncipaJ as woub 
iwnount to $1273. This (|uc!stion, thcrnloro, is solved in the same manner as 
tbe precodins. $I!272 ^ $1 ,Oti = $i2UU, the Sua. 



Q. What is an allowanre made for tiie payment of a sumof mone^ 
before it becomes due, called 1 ^ 

A. Discount. 

Q. What is the sum called, which, put at interest, would, in tbi 
given lime and rate, amount lo the given sum or debt 1 

A. The present worth. 

Q. In calcuiaiiu^ interest^ what would the present worth be called.! 

A, The principal. 

Q. What would the given sum, or debt, be called ? 

A. The amount. 

Q. What is the discount of any sum equal to f 

A. The interest of its present worth for tb« 
tame time. 



ir^TEREST. 9/m 

Xi. As operations in discount are substantially the same as m iW 
.pveeedinF |>ara^raph, what is the nale, which was there given, that fi 
applicable to discount f 

Rule. A. Divide the given sum, or debt, bj 
che amount of $l,at the given rate and lime; 
the quotient will be the present worth. 

Q, How is the discount found 7 

A. By subtracting the present worth from tk« 
given sum or debt. 

JWea. — ^It wilJ be raeolJected that, when oo per cent, if mentioned, 8 pM 
•ent. u jioderstood. 

'2, What is the present worth of $133;20, due 1 yr. 10 mo. 
Hence? ^.$120. 

Proof. 3. What la the amount of $1*20 for 1 yr. lOmo.^ 
(Perform this example by the rule for calculatinff interest.) 

W. $133;aOL 
4. What is the discount of $6C0, due 1 vr. 8 mo. hence ? 

Ji. $60. 
Proof. 5. What is the interest of $600 tor 1 yr. 8 mo. ? 

^. $60. 

6. What is the discount of $460, due 2 yrs. 6 mo. hence P 

^. $60. 

7. What is the present wortli of $1350, due 5 yrs. 10 ma. 
fcence? ^.$1000. 

8. Bought goods to tho amount of $r}20, on 8 mo. credit ; how 
nuch ready moiipv ought 1 to pay as an eqnivnJent ? A. $500. 

9. BoMght goods in Boston, amonnling to $M.")4, fur wh'uh 
f gave itiy note for 8 mo. ; but, being desirous of taking it up 
at the expiration of t\ro monthsi wliat sum does justice requiM 
me to nay.' j9. $1800. 

10 What is tlie discount of $015, due 5 mo. hence ? 

J. $15. 

11. What is the present worth of $1200, due 10 mo. hence ? 

j9. $1200. 

12. What is the present worth of $1272, due 2 yrs. hence^ 
fiscounting at 3 per cent. .' Jl. $1200. 

13. What is the present wortii of $5] ,50, due 6 mo. hence ?<- 
60. Of $204, due 4 mo. hence .^.200.' Of $13000, due 5 yr» 
hence ?-10000. Of $U440, due 3 yrs. hence .'-8000. 

Ji. $18250 

14. What is the present worth of $515^ due 6 mo. hence ^- 
gOO. Due 1 yr. hence .M8584!). Due 15 mo. hence .M79Q69. 
Uue 20 mo. hence .'-46IU81. Due 4 yrs. hence .'-415322. 

^. $2348,421 + 



176 ARITHMETIC. 

% LiXVITI. Time, Rate per cent., and Inter 

PKING filVEN, TO FIND THE PRINCIPAL. 

1. What sum of money, put at interest 1 yr. 8 mo. at the r&to 
•f 6 percent, will gain $2U,()0 interest? 
fhe interest oi'$l for 1 yr. 8 mo. = 10 Ht. ; then $aO,CO -i- $,I0 = |306, Jim 



RuLF. Q. How, then, wtnilil ycn\ proceed ? 

A. Divide the given gam or interest by the 
interest of $^\ at the given rate and time; th» 
quotient will be the principal required. 



2. A certain ricli man has paid to him every year, $48000 
Interest money ; how rinich money nmst he have at interest.^ or 
what principal will gain $48,000 in 1 year, at per cent. ? 

Ji: ^800000. 

3. If a man's salary be $12000 a year, what principal at hi' 
terest for 1 yr. at per cent, would gam the same r 

Ji. $200000. 

4. Paid $4r>, the lawful interest on a note, for 2 yrs. 6 mo*; 
vhat was the face or principal of tlie note } A. $300. 



1[ LiXTX. The PniNciPAi., Interest, and Timb, 

BEING GIVEN, TO FIND THE RaTE PER CENT. 

1. If f hav/> ,f;2000 at interest, and at the end 6f the year I 
idiould receive $120 interest, what rate per cent, would that be.' 

The interest of $9! % at I pfT rent, for I >ear, is $20; therefore, $15iO-f-d| 
■:^6, that is, 6 per cunt., the ratt^ requirnd. 



Kui.E. Q. How, ihen. do sow proceed to find the rate per/ent. ? 

A, Divide the given interest by the interest of 
the given sum, at 1 per cent, for the given timcf 
the quotient will be the required rate. 

2. If I receive $(>0 for the use of $600, 1 yr. and 8 mo., whal 
il the rate per cent. ? A. (> per cent. . 

3. If I pay $200 for the use of $2000 for 2 yrs. 6 mo., whil 
Il the rate per cent. ? A, 4 (M»r cent. •. 



INTEIIKST. m 

Whkn the Prices of Goods are given^ to FUf» 

WHAT IS THE iiy\TE PER CENT. OF GaiN OR L0S8, 

1. A merchant bought cloth for ^1^ ajard, and sold it fSf 
^J ,50 ; what was the gain per cent, r 

In this exanipio, we are rnquircil to find the rate per cent. The ^roecm^ 
tfien, of finding it, is nub-'tautiuily the I'aine as in itie foreuuing examples. 
It has btfon reniarkud, tliut ti per cent, is o ceutn un lUO fMsnts ; inal is^ tlM 

taterost ts i^g- uf the pnuct|ial ; \yhich, written deciiu :ly, is .05; 5 pttf 

««nt. is y^^ = jO.'i ; 25 per cent, is -^(^ = ,25 ; that is, the rate may alwaystli 
•oaiidered a decimal cuvied tu two piucus, or lOOths. in the last example, bj 
nbtracting $1,20 Truin 91)50, we haveSu cents gain on a yard, which is -f^ 
wt the first cost ; -^j = ,25 =.25 iter cent., the Aiuioer, 



Rule. How, Uieu, do you proceed, to find the rate per cent o# 
|^«tji or loss ? 

A. Make a common fraction, by writing the 
gain or loss for a numerator, and the cost of the 
article the denominator ; then change it to a 
decimals 



2. A merchant bought molasses for 24 cents a gallon, wh'ieb 
he sold for 30 cents ; wliat was his^ain per cent. .' 

«tf. ,!!i'> 3=y.^> per cent. 

3. A ffTOcer bought a hhd. of mm for $!75, from which several 

Sailons having leaked out, he sold the remaindtu: for $00} wbal 
id he lose per cent..' 

In this example, the decimal is ,2; which, carried to two places, is ,20 » 
SO per cent., the .■iitfuctrr. 

4. A man bought a piece of cloth for $20, and sold it for $25; 
what did he gain per cent. ? Ji. 2.") per Cf nt. 

5.. A groc'T bought a barrel of flour for $d,and sold it for $9; 
what was the gain per cent. ? 

As two ilcuiniul |»hic*«>8 ^nily arc nRs.<:::i)Rd to the rate per cent., ,125 ii 
tS-|^= 12^ per C(>nt., liiul in, the third pjuee is so luuny tenths of 1 per ceaUf 

ttuif, 1 per cent, is |01, and ^ per coni. is ,005 = -]^^, or \ of I per cent. 

W. I2.J per cent. 

6. A merchant iioutrht a quantity of goods for $:i 18,50, an4 
•old them again for ^J*:?.)!),:!!) ; what was his los."} per cent. .' 

JiA\ per cent. 

7. What is the gain per cent, io buying rum at 4Q ce ts ft 

fftllon, &nd sellinir it at 42 cents a g.iMor ^-5. At 44 cenUt .'^ 
0. At 4tj cents .''-1 5. At 50 cents .'-25 At 54 ceuU?- 
▲t GO cenU .'-dO. •A,\'i {ler cent. 



tt ARITHMETIC: 

tf. Bought a lihd. of moIcMes, cnntainirf 112 nhona, at 26^ 
tnkU a ^lon, and aold it fur t^UH6 a gJlon; what waa tbt 
mUi^ ffhkf and what was the gun |>er cent ? 

«. « .'« -^^ $2,t)ja, and tiie gain ,1 = 10 per cent. 

9. Bought flour at $0 a Ijanel, and sold it for |;10,80 a faarreli 
mat waa the | ain per cent. ? jl. 20 per cent. 

10. ]f I buy a horae for $150, and a chaise for $250, and lell 
Oie ohsiaa for $350, and the hunie for $100, what is my nia 
per cent. ? A $,125 » V^ per cent. 

11. If 1 buy cotton at l.^ cenU a pound, and sell it for 16| 
•euts, w]iat should 1 gain in laying out $100? j9. $10. 

12. Bought 20 barrels of rice for $20 a barrel, and paid foi 
fteight 50 cents a barrel ; what will be my gam per. cent ia 
■elling it for 4^,02 A & harrel ? d^; 25 per cent 



fLfXX. The Principal, Ratk pkii cent., ami 
Interest being given, to find the Time. 

\\ William reoeiyed $18 fbr the mterest of $200 at 6 p« 
«aat. ; how long must it have been at interest P 

l*he interost on f900 for 1 yr. at tt par cent, ia $13 j hsnce t;L8-i>]Ss«U 
« 1| jean, Uie reqvirad time, wf m. 



Q^ What, tlieo, is the Rule f 

A. Divide the given interest by the interest of 
the principal for 1 year at the ^v^n rate ; the quo* 
tient will be the time required, in years and dec» 
Aial parts of a year. 



1L Paid $36 interest onanote or$r>00,the rate litoiivp^M* 
fDjut » what waa the time } Ji.\ year. 

3 Paid $200 interest on a note of $1000; what waa the tbam^ 
Wtt fate being 5 per cent. } A, A yeara, 

4. 0»a noteof $00, UMNrew«*|»aM$f^ia iBttf6i^sit6r|«» 
JL Iwr lui£ waa th« note on iniereat.' 



COMPOUND INTEREST. I» 



COBIPOUNJ^ INT£R£ST; 

T JjXXI. 1. Rufus borrows of Thomas ^^500, wliiefa lit 
tgrecs to pay again at tlie end of 1 year, togetlier with Uift 
interest, at 6 per cent. ; but, being preventedjie wishes to lueefu 
the ^500 anoiner year, and pay interest the saine as before* 
llow much interest ought he to pay Thomas at tlie end of Ui» 
two years ? 

In this example, ifRuruii hod paid T}iomai at the end of the fint jraar, th» 
Interost wouiil ha\'e bepii $f>00 X (3 = $.10, which, adilod to the pr1nci}ial, $500^ 
lliufl, 500 -f* ^, =530, thn «uin or aiiiouiU ji:atly d»o IMiomu at (ho end or tb« 
fint year j but, aa it was not jmici then, it is evident, that, for th^ nest yeas 

ed year,) Thoniaa ousrht to receive interest on $5:V), (lioinw the amount <» th» 
It year.) Tlie intofust of $5.10 Tor 1 year is 5:10 X ^ = $^ilt^i which, added 
lo $530, r=5Gl,80, tlio amount fur 3 yean; heaeo, tSUl,80->9500=$61,«V 
Compound luteroat, the Jlmnoer, 

This mode tf comfiuunc iatsfoa^ althqutf h atrictly jnst, is not satboifaMd 
Sr Isw. 



Q* When the interest is added to the principal at the end of It 
ftar, and on this amount the interest calculated for another ytMr, •■# 
•o on, what is it called 7 

A* Compound Interest. 

Q. How, then, may it be defined ? 

A. It is interest on both, principal and interesi 

Q. What is Simple Interest ? 

A» It is the interest on the principal onljr. 

Bence we derive the fbUowiag. 
RUI.E. 
Hl Htm do yott proceed T 

A. Find the amount of the princijpat for tim 
hi year, by multiplying as in Simple Interest], 
chen of this amount for tne 2d^ ond so on. 

Q. How many times do you muhiply and add T 

A. As many times at there are years : the liH 
lesult will bd the amount. 

<2. How is the compound interest foimdf 

A. By subtracting the gives fiuni^ «» fin! piiit 
dfml^ ftem the last amount. 



B. 



ARITHMETIC. 

More Exercises for the SUUt. 

Wliat is Uw compound interest of $156 for 3 yn. 9 

$150 = «;iven «uin, or first principal. 
(J 



9,»k) = ioterett and 
15() = principal, added lofl^etlier. 

1 GOfoO =. nmount, or principal for 3d year. 
(i 



{i,'.K^ IG =- compound interefit Sd year, and 
1()<>,*)(> =r principal 2d year, aildcd together. 

175,*2{7 1 () = amount, or principal for 3d year. 

c 



10,5]()8!X> = compoand interest 3d year, and 
175y<!ri 1 (i = principal 3d year, added together. 

185,7iJ84i)G = amount. 

15() = first principal subtracted. 

jhu* $2D)7U8 y rejecting the three lost figures, as of trifling valo^ 

3. What will be the amount of $500 fo. \ years, at compound 

Interest ? .^. $(531 .238 jV +• 

4. What is the amount of $500 for 4 years, it simple inte» 

«t.? s,$im). 

5. WJiat will be tlie amount of $700 for 5 yeart:, compound 
interest ? ji. $<>3G,7r)7-i^^ +. 

6. What v/ill be tli« amount of $700 for 5 years, at~6i:n^^ 
Interest? ./?. $m0. 

' 7. What will be the amount of $1 000 for 3 years, at 00*"!% 
pound interest?-! lit] OIC. $1500 for G years ?-21 •27778a 
§2000 for a years ?-2!i24720. $400 for 7 years ?-({()1 452. 

A. $G1 (57,44 G-^iy f . 

8. What is the compound interest of $150 for 2 years.'-18fA 
$1G00 for 4 vears?-41!MU>31. glOOO for 3 yoars ?-19101Ck 
|5C80 for 4 years ?-14908G9. $500 for 3 years ?- 05508. 

.4. $2215,8<iGT%+. 

9. What is the compound interc^st of $-,;:'0,i>0 for 2 years, fl| 
fi pep cent. ?-242(;02. At 3 i)cr cent. .?-3G5704. At 4 per cent. ^ 
100008. At 5 per cent. .Mi 1.55 12. At 7 per ceui.? blOli^ 
At 10 per cent .M2G1U5. A. $384^0 



COMPOUND INTEREST. 



lai 



10. What is the clif!er«»nce between tlie simple interegt of 
$S00 for 3 years, and the compound interest for the same time f 

If What is the compound interest of $G00 for 2 yean i 
Biontlis ? 

In calculaUn^ tlie compound interest for months and dtLyB, 
first find the amount for tlie jears, and on that amount calcii- 
late the interest for tlie mon'jis and days ; this inten^st, adde4 
to Uie amount for the vears, will be the interest required. 

^. $!)4,38,4-f-. 

J a. What is tlie compound interest of $500 for 3 yrs. 4 mo. * 

^. $107,418tV+- 




Ah l.iie amount or $3 is twice as much n.* f I, $4, 4 timos an much, Ice.. 
henco, \vc rnuy make a talilo cuntainiiij; rho Mu-uiut of llio 1£, or ftl, fi»r 
■cvcru! ycara, by wliich tho amount of way sum nay be easily found Kir 
same Lime. 



TABLE, 

Showing the amount of l£, or $1 , for 20 years, at 5 and 6 fi^ 

cent., at compound Interest. 



Years. 

1 


i,or>o()o 


6 per cftiit. 


Ye!.rs. 
11 

12 
13 
14 
15 
10 
17 


5 fH-r" cf «>t. 


6 r*''" ce^t. 


I,C()000 


l,7103i> 


1.89829 


2 


i,U)2r,() 


\,VZM')0 


1 ,71m85 


2.01219 
2,13292 


3 


i,i5:{i2 


i,n»ioi 


1 ,8'55l)4 


4 
5 

G 
7 
8 
9 

10 

— 


1.21550 


1.2(;247 


1,970«.)3 


2,20090 


I ,t>7()28 


1 ,33.^:22 


2,0781.»2 


2,39055 


i,:wo{)i) 


1,41651 


2,18287 


2,54035 


1,40710 
k,4774.") 


l,503(i3 


2,2i»201 


2.09277 


l,5i>:iS4 


18 
19 
20 


2,40Uil 


2,85433 


l,,->5i:u 


1 ,<W1)47 


2,52095 


3,02559 


1.028Jf!) 


1,70084 


2,(55329 


3,20713 



14. What IS the compound interest of $20,15 for 4 yean, u 
6 per :ent. ? 

Uy the Table, $1 at G per cent, for 4 years, is $1,26247, 
X|^M5s $25,438, amount, from which $204^ being sub* 

tnrietl, leaves ft5,288-i^ + • 

ir>. What is tlie amount of $10,50, at 5 per cent, for 2 jewnf- 
1 n>7GA. For years ?-146709. For 8 years ?-155133. For 15 
jean!>- 318286. For 17 years .'-240001 . For 20 yetrs ?.27869G. 

$114,914^ + , An». 
16 
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ifaiy ran, ■fttku^ iat^raat, will doaUs HmIT in 1« fMn 8 aMBllifli bat rt 
wiynnM, in a iitU* m«ro than half that time ; that ia, is 11 yaan, 8 ■MUha 
•ad flB daVi. Hence, we eee that there i* eoMideimble differenee in a few 
y«afs, am when compound intereet w pennitted to aoeamulala for agea, it 
•MDonta to a 1001 almoet tnoredtble. If 1 eaat had been imt at eampoaad ii»- 
tareit at the commencement of. the Cfarittian era, it wonU hare anoanteiL at 
flM end of the year 1837, to a mm greater than coold be contained in fix mii* 
nana of globee, each eqoal to oar earUi in mafnitude, and all oreolid fold, 
wtiila Uw aimple intoreet for the eame time woUld liave ammintad to only 
■boat one dollar. The following question ii inaertad, nrare for the aakeof ejE- 
•aqilifying the preeeiiing itatement, than for the pnrpoee of its aolution. Tha 
aaiount, however, at eomponnd interest, mar be found, without much per- 
plexity, by ascertaining the amount «f 4 cent i<>r 20 yearn, found by the Tkble, 
tliSO raalcing this amount the principal for 90 yearn moee, and no on for tha 
whole number <^ years. 

16. Suppose 1 cent had been put at interest at tha commencement of tlvs 
Okristian era, what would it have amountad to at aimple, and what at eoo» 

poond interest, at the end (tf the year 1^7? A, Simple, tl|106y^-; 
#oand, f 179616474M75S3S9047e7e0914im7il95997<«i0354jE^ nearly. 



SSSb 



EQUATION OF PAYMENTS, 

IT XjiSHCTK* Q. What is the meaning of c^tto/ionf 

A. The art of making equal. 

Q. What is equation of payments ? 

^ A. It IS tne method of finding an equal or mean 
time for the payment of debts due at diflerenT 
times. 

1. In how many months will $1 gain as much as $3 will 
grain in 6 months ? •^.6x2=: 12 months. 

2. How long will it take $1 to gain as much as f5 wilt 
gam in 12 months ? •^. 60 montlts. 

3. How many months will it take f 1 to be worth as much 
t« the use of $10, 20 months ? A. 200 months. 



4. A merefaant owes 2 notes, parable as follows: one ofAa 
to be paid in 4 months ; tlie other of $6, to be paid in 10 months 
b«t he wishes to pay both at once: in what time onsltt \ii^ to 
^)ijthttm? 

,1^5"*^' <J>««^ow» #8 for A mo. »f 1 for 38 mo., and 
10 X 6 1- Oa ; therefore. $6 for 10 mo. ■» |1 for 60 mc/ 

n 9$ 
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Therefore, he might h^ve $1, 92 mojittu ; And b^ dh^ keep 
♦14> A P«* «■ long; that is, t^ trf" 92 months, whkh M 
"92^ 14, = 6 mo. 13f f da., Mru, 



Q. Hence, to find the mean time of payment, what is the 

RULE? 

A. Multiply each paymeajt by the time, and the 
sum of these several products, divided by the $uai 
oi the payments, will be the answer. 

JVoCe. — This rule i)rocee(l8 on the supposition, that what is gained by keep- 
ing the monej after it ie 4iie, is ^equal to wliat is lost by paying h before it m 
due. But this is not exactly true, for tlie eain is equal to the interest, while 
tlie loss is equal only to ttie diacount, which is always less than tbe interest. 
However, the error is so trifling, in most cases whioh-occur in business, as not 
to make any material difference in the result. 



5. A owes B ft200 to be paid in 6 months, f 300 in 12 months, 
^$500 in 3 months ; what is the eqnated time for the payment 

efthewh(de? Ji.&^, 

6. What is the equated time for paving ^^2000, of wfaieh (500 
is due in 3 months, $360 in 5 months, $000 in 8 months, and 

/the balance in 9 months.' A. C ^W^o = ^H months. 

7. A merchant owes $600, payable as follows: $100 at 3 
months, $200 at 5 months, and the rest at 8 months : but he 
wishes to pay the whole debt at one time : what is theju;3t time 
lor said payment ? A* 6 months. 

6. I owe ^ fallows, viz. to A $1200, payable in 4 months ; io 
B $700, payable in 10 months ; to C $650, payable in 2 years ; 
tod) $1000, payable in 3^ years; to £ $1270, payable in 20 
months ; and to F $500, payable in 4 years ; now, what would 

•e the equated time fojr paying the whole .' A. 22^}$$ months. 

Questions on the foregoing, 

1. A man bouffht a barrel of flour for 2JC. 15 s. 6 d., a hhd. 
«f molasses for G£. 15 s., and a barreH of brandy for 8£. 15 ••; 
what did the whole cost ? A. 18X. 5 j. ^ d. 

2. What wUl 9600 yard? of cloth post, at $50 a yard?-4800. 
At $,33i .'-^3200. At4^?-2400. At$,20?-ia20. At $,1^ ^. 
1600. At$,12i?-^^i00. At$,61?-600. At$,5?-480. 

wj.iw^o. 

S. What is &t pro4i»ct of 2js. 6 4._^ipjiltiplu54 by ?>-^. By 

4M0. ^7/->7.^ %yl^H^. ^J^^™.. . .7 

w9. 4jS. ?«.6d. 



ISI ARITHMETIC 

4. Divide 21£. 19 a. 9 d. eaualiy among 6 men. 

B Reduce {, j, and ■}, to tlie least common denominator. 

6. Change 2000 francs to federal money. Ji. $^>75. 

7. tS ^iT 4- ;^+ tS8^ + «73 4- TTT Atju. ^^. 07:^,37505. 

8. Clianire 45()Uii. English or sterling mon»?y, to dollars of 
48. 6 d. each. .4. ;|*^0,000. 

9. What is tlie interest of $21^ for G montlis .'^030. For 3 
months ir> day8?-371. For U month ?-jr><). For 10 day8?-35. 
For 5 days ?- 1 7. For 4 days .^-14. .4. % 1 ^3 2 -f-. 

10. W'liat is the amount of $300, at 7 per cont., for 1-year.^ 
821 At 3 per cent. .>-:;09. At 54 per cent. r-3H 150. At 9} 
percent. ?-3i>l. 1^5. At V^ per cent. .^-33750. A. $H>13,25. 

11. What is the discount of $315 for 10 nionlhs, at 6 per 
cent. }-Vo. Of $550 for 1 yr. 8 mo. .'-50. Of $2(J(;o for 5 yr» 
6 mo. ?-GG0. Of'$121,402 for b yrs. 4 mo. 15 Ua. .'-4(h;02. 

A. $71)5,(302. 

12. What is the compound interest of $5G0for 4 yrs. i»-14()987. 
For 2 yrs. G mo. .'-8801 W. For 3 yrs. r-l()G!KW. .4. 342,047. 

13. A merclianl boucrlit goods amounting to $3(18.9:25 ready 
money, and eoUl them again for $''1<'^8.75, payable in 2 yrs. 6 
mo.; how mucii did he gain, discounting at G per cent..' 

(Find the proSMil worth of $468,75 first, Uien subiruci lo Snd the gain.) 

.^.$50,07 5. 

14. Bought corn for $,G0, and sold it for $,72 ; what was the 
gain per cent. .' A. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gn lions leaked out ; at what rate nmst 1 sell the 
lemaiuder, i>er gallon, to lose notliingr and how mueh to gain 
fH tbfi vliole cost 20 j)cr cent. .' 

^, 30 cts. ; and, to gain 20 per cent., 36 ct9^ 



e 



RULE OF THREE, 

OR 

SUdPLE PROPORTION. 

Y liXXIII. 1. What will 3 yds. of cloth coni« to at 
fO cents a yard ? What will 5 yards .i> WiU7? 8? 12? 

2. If 2 gallons of molasses cost 50 cents, what will 3 gUl- 
teDB cost? (Find what one gallon will cost first It is 29 
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tents. Then, 3 gallons are 3 times 25, =75 cents. Pio* 
ceed in tiie same manner with otlier sums of likj mature.) 
What will 5 gallons cost? What wiU 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 lbs. cost? 
(Find whit 1 lb. will cost first.) What will G lbs. cost? 
VVhat will S ? Wliat will 12 ? What will 20 ? 

4. If 2 bushels of corn cost a dollar, how much is it a 
bushel ? What will 3 bushels cost ? What will 4 ? What 
willG? What will 8? 

5. If 20 yards of cloth cost (50 cents, how much is it a 
yard ? What will G cents bny ? Will 18 cents buy? Will 
30 cents ? Will DO ? . Will ;iOO ? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ? How many will 24 cents buy ? How many 
will ()0 cents? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of cidor, how many barrels 
will 6 dollars buy ? (Find the value of 1 first.) How many 
will 8 dollari^ buy ? How man}' will 12 ? How many will 
24? How many will *3G ? How many will 48? How many 
will 60? How many will 100? How many will 150? How 
many will 300? How many will 400? Hoav many will 
500 ? HoAv many will 800 ? How many wi^l 2000 r How 
many will :500()? How many will 40000.^ 

8. If you pay 1(1 cents for 4 oranges, how many cents will 
buyC? HownHiny3(»? How many 48? How many 60? 

9. If 100 oranjrort cost 400 cents, how many cents will 4 
cost? Whqt win 8 cost ? What will 25 cost? What will 
30 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how hiany tons will keep 6 cattle tlie same time ? How 
many 8? How many 10? How many 20? How many 
40 ? How many GO ? How many 80 ? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
will 2 cattle eat? What will 3? What wm5? What 
will 20 ? What will ,50 ? What will 200 ? 

12 If 2 penknives cost 25 cents, what will 3 cost ?-:Wliat 
will h What will 8 ? What will 12? What wJl IG? 

13 If von pay 2G cents for 2 inkstands, how man/ cents 
will biry 3? Will buy 4? 5? 6? 7? 8? 9? 10? 

20? 30? 40? 

14. If I of a yard of broadcloth cost 4 dollars, what will 
I cost? (If f cost 4 dollars, i wdl cost 2 dollars.) What 
wilU? Whatt? Whati? WhatI? What 7^? What 
16 • 
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If? What 1}? Whatll? What 1|? What If? 
What 12 yards? What |? (If | make 1 yard, then 1 
yard and i are |.) What will -V^ of a yard cost? What V^ 
What;Vl? WhatJ^? What^? What3vard»? 

15. The interest of 100 dollars for 1 year is o dolliars, at 6 
percent; what i& it for 2 years? For 3? For 5? For 7. 
For 9? Poiria? For 20? 

16. If 6 men can do a i)iece of work in 12 days^ how lon^ 
will it take 1 man to do toe same ? ( i man will be mx timf i 
as lomg 88 6iy How long will it take 2 men ? (2 men wLt 
do it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a wall in 20 days, how man; men 
would it reauire to build the same in 40 days ? (i as many 
men.) In cO days ? 

After the same manner perform the foU^ing 

Eterdsesfor the Slate. 

I. If 20 yardii of cloth coBt $40, what will 8 yards cost ? 
I yttrd ii ^ of $40 ; that is, 40 +90:sa9 a yardi then 8 yanli are 8 X ^-v 
fl6, .Aw. 

8. What can you buy 15 tons of hay for, if3 tons oost |{3C ' 
(Fmd what 1 ton will cost fini.) A. $160. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushete 
oost } A. $4,80. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

17x25 = $4,25,^719. 

5. ir$4,25 buy 25 lbs. of sugar, how much is it a pound? 

.^.17 cents 

6. If 3 pair of shoes cost $4,50^ what will 12 pair eost?-l». 
What wiU 8 ?-12. What wiff 15 ?-a250. What will 16 ?-24. 

^.$76,50 

7. If 2 pair of stockings cost 50 cents, what will 3 pair«ost<* • 
75. What will 15F-375. What will 25?-e25. What w.il 
80?-20. What will 96 ?-24. What wUl 267 F-6675. 

A. $121^. 

8. What will oOO^u^els of rye cost, at 84 cenu a bushel ?.- 
504. What will 10.?-840. What will 40 ."-3360. What Aill 
800?-€72. What wiU 1000 ?-840. What will 2 .M68. 

A. j^>g,Gd. 
9 If 60 cents buy 4 lbs. of tobacco, how much' will 30 cents 
buy ?-». How much will 90 cents .?-6. How much will 120 
•enls?-8. How much WiU $2,10 ?-14. How much will ^,40 ?- 
16. J. 46 lbs. ^' 
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10. If 1 Miv of gloTCscost 7^ eento, what wiQ 1 down pair 
enat ?-9. What wiU 1^ dbz. ?-1350. What will 3 dos. f- 
fa What will 2i doz. F-3250. What wiU adoz.?-^. 

11. If 3 doz. pair of shoes cost S7 doUass, what will 1 pair 
eoet?-75. ' What will 2^ doz.?-S250. What wUl 2 doa.? 
la What will U doz. P-1350. What wUl 1 doz. ?-9. 

j3. $63,75 

12. If 5 tons of hajr will keep 85 sheep over the win^r, how 
many sheep can be Kept on 7 tons, at the same rate ?-35. On 
8U>n8?-40. Oal5«on8r-75. On 60 tons ?-dOO. On80?-409 

w«.850. 

13. Baarding at $2^25 a week, how long will $9 last ine?-4 
How long wiU $13^0 .'--6. How long wUT* 18 ?-^. How long 
will $20^.'-^. How long wilt f4O30 .'-422. w9. 49 weeks. 

14. If a man receive $50 for 2 months* wages, what is that a 
jeBi f-A^OO. What will 8 months* come to.V^OO. 16 months' 
come to ?-400. 1(| year's come to .'-450. 2 years* come to ? 
600. 10 years* come to .'-3000. Ji. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1,50 a yard .'-180. Wliat will 1 piece come 
to .'-30. What will 3 pieces .'-90. What will 5 pieces .'-150. 
What will 10 pieces .'-300. ^. $750. 

16. Bought 5 hhds. of nun, each containing 60 gallons, fur 
$2 a gallon ; what do they come to ?-600. What will 4 hhds. 
come to .'-480. What will 20 hhds. .^2400. ^.$3480. 

17. William's income is $1500 a yeas, and his daiW expenses 
Are $2,50; how much will he have saved at the year s end ? 

A. $587,50. 

18. If William*8 income had been $2000, how much would 
he have saved .'-108750. If $2500 .'-158750. If $3600.'<-a68750. 
if ^4000 .'-308750. ^.$8450. 

19. If a hhd. of molasses cost "$20,16, how much is it a gal- 
lon i (I>«vide by the number of gallons in a hhd )-32. How 
muih M It a onaxt .' (Divide by the number of quarts in a hhd.)- 
8. How mueu iS it a pint ?-4. How much, is it a gill VI. 

A. 45 centa. 

The rorecoing qnettUmt have been aolved by a method termed aiui2||in«. 
Thw metheJ ia thought to accord with the natural operations of the homae 
mind. Men in buainen acarcely recognise any other. The formality of state 
menta is rarely if ever made by them ; and; when it is made, they do it more 
§M the sake of testing the correctness of the ether method, than tor any prae- 
tieal purpose. They may have adopted a statement in the eommeneemeni 
of \heir business, ftom the cireomstance of hairing been taught it «t sohool ; 
but the longer they continue in business, the lees occasion they have i^ it. 
Thim is another method, which consists m aeoertaining the latio or lelatkm 
whiek one aoidier has to, another. This is used laore or Ism bv all, but 
awre extensiveiy fay aeientifie meq, aad fihaso well eeiaod ia matfianiatlral 
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Mnce 

OPEBM.CS. - 
Piir. P4*f. «>nfj. 



90. If 8 pair of thoes cost 63 cents, what will 24 pair cost f 
I of C3&s7| cents, the price of 1 pair, whicii we inultipij by 
S4 to get the price of )i4 pair; thus, SM X 7& =» $1 !«$'•>• Bat 
7| is a fraction, it would be more cunvenienl to muitipljr 

by *24 first, and divide bj 8 atler- 
wards, as tltis cahuut inaKe any 
dlfierence ; and that we may niak« 
no mistake in tiie ojK*raUony we 
will moke a stateiufnl by writing 
the G3 cents on the rigiit, as a tliird 
term (see ojHration) ; on the left 
of which we write the niullipliery 
24, an a \ii\ term, and, as a fi(st term, 



8 



S4 



, 03 
24 

252 
120 



8)15 12 



the divisor, 8: tlieii, (>;i X *-^4 
before. 



$1,89, the Answer) 
Ans, $1 ,89 

31. If 3 yards of cloth cost 24 cents, what will 6 yards cost' 



OPERATION. 



Yds. 
3 



Yds. 




Cts. 

24 





3) 144 

Ans. $,4 8 



24 X 6 = 144 -*- 3 = 48, the ^ni 

Or, as we km*\v that 6 yards cost H 

times tis inuult ns .'i yds., that is, ^:=S, 

by rtiiiiply luultipiyiii^ 24 by 2, it makes 48, 
the unswcT, (In: same us but'urc. This is 
a niut- h jihortirr pnicesH : and, coulii ws 
discover the |i.-inci{ile, it would otleiitimes 
render ojieratious very simple aud short 
In searching for this, we sliall naturully be led to the consideration of ratiO| 
«r relation; that is, the relation wiiich necessarily exists between two Of 
sM»re numbers. 



RATIO. Q. What part of 6 is 6 ? 
Q. What part of5 is 6 7 

A. |. 

Q. VVhatpartof3is4f 
-nl» ^. \ " 

Q. What part of4 is 31 

A. }. 

Q. What is th^ finding what part one number is of another called f 

A, Finding the ratio, or relation of one number 
to anotlier. 

U' What is ratio, then T 

A. The number of times one number or quan 
tity is contained in another. 

Q. What part of 10 is 9 7 or, what is the ratio of 10 to 9 T 



r 
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({. WW it the ratio of 17 to 181 

A. if. 

4. What is the ratio cf 18 to 17 1 

A. \h 

Q, What part ofS oz. is IS oz. t or,what is Uie ratio of 3 oz. to It ot.f 

A, J/ = 4, ratio. 

Q. Wiiai ]>art of 4 yards is 9 yds. t or, what is the ratio of 4 to 9 T 

A. ^=1 2i. 

Q. IleuLc, lo find the ratio of one liumbcr to another, how do yo« 
proceed I 

A. Make the number which is mentioned last 
(whether it be the larger or smaller), the numerator 
of a fraction, and tlie other number the denomi- 
nator ; that is, always divide the second by the first. 



1. What part of $1 is 50 cents? or, what is the ratio ol 
to 50 cents? 

JS.^\ z=. 100 cents; tlicn Vbiy^zi, the ratio, Aria. 

2. Wnat part of 5 s. is 2 s. Gd.? or, wnat is the ratio of 
5 s. to 2 s. <)d. ? 

2 8. d. = 30 a., and 5s. =60 d. ; therefore, |g =: ^, th» 
ratio, Jiiis, 

a What is the ratio of £1 to 15 s. ? ^. JJ = f , the ratio 

4. What is the ratio of 2 to 3? A, J. Of 4 to 20? w3.5 
Of20to4? Ji. f Of8tof)3? A. 71, Of 200 to 1)00? •^.4J. 
Of 800 to 1)00 ? A. \\, Of 2 quarts to 1 gallon ? A. 2. 

Lot us now apply tlie principle of ratio, which jive were is 
pursuit of, to practical questions. 



PROPORTION. 22. If 2 melons cost 8 cts., what will 10 cort r 
It i« oviilunt, that 10 melons will cost 5 tirooi u much as 3 ; that *n, ths 

latio nra to 10 is -^ = 5 ; then, 5 X 8 s= 40, Am, But by statin; the qttM 

Ikw M before, we liave the fullowing proportions : — 

OPERATION. I jjj ^jjjg example, we make a new 

■felons. Melons. Cents. | discovery, viz. lliat the ratio of % 

to 40 (which is V«=5), ii Uw 
same as 2 to 10, which is also 5. 
that is, 2 is the (wniA part of 10 
that 8 is of 40. 



2 . 10 , 8 

10 



2)80 

«,ro 
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Q. When, then, numbers bear sach relations to each other, 

the numbers said lo form 7 

A, A proportion. 

Q. How may proportion be defined; then Y 

A. It is an equality of ratios. 

Q. How many numbers must there be to form a ratio f 

A. Two; 

Q. How many to form a proportion ? 

A. At least, three. 



To show that there is a proportion betweea thiee or mofp 
numbers, we write them thus : — 

Melons. Melons. Cents. Cettl». 

2 : 10 :: 8 : 40, 

which is ready 2 is to 10 as 8 is to 40 ; or, 2 is the same part of 
10 that 8 is of 40 ; or, the ratio of 2 to 10 is the same as that of 
8 to 40. 



H. Wliat is the meaning of aniecedent ? 

A. Going before. 

Q. What is the meaning of consequerU f- 

A, Following. 

Q. What is the meaning of couplet ? 

A. Two, or a pair. 

Q. What may both terms of a ratio be called ? 

A. A couplet. 

Q. What may each term of a co;v>let be called, as 3 to 4. 

A. The 3, being first, may be called the antt" 
pcdent ; and the 4, being after the 3, tlie conseqitent. 

Q. In the following proportion, viz. 2 : )0 : : 8 : 40, which ar* 
tfac antecedents, and whicn are the consequents 7 

A. 2 and 8 are the antecedents, and 10 and 
40 the consequents. 

Q. What arc the ratios in 2 : 10 : : 8 : 40 f 

Q. In the last proportion, 2 aud 40, hcin^ the first and last terms 
•re called extremes ; aud 10 and 8, being* in the middle, are called tii« 
wkcajis. Also, in the same proportion, we htavo that the extremes 2 and 
40, multiplied together, are equal to the product of the means, 10 and 
8, multiplied together, thus j 2 X 40 « 80, ami 10 X 8 =• 80. Let us 
try to explain the reason of tliis. In the foregoing proposition, the firs 

ratio, ^f ( =2 5,) bein^eciual to the second ratio, ^, ( =5,) that is. 
fhe fractional ratios bcm^ equal, k follows, that reducing these frac' 
iToos to a common dcnommator will make their Dumerators alike ; tlius 

^ and ^ become \% and f ^ ; in doiag which, w« multiply the na* 
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iiMH7itt>r-ID'(6Be extreme) by the denominator 2 (the othe/ extreme)^ 
a!so the oumerator 10 (one mean) by the denominator. 8, (the other 
mean) ; hence, the reason of this equauty. When, then, any four oai»» 
hers are proportional, what may we learn respecting the product of tbt 
evtremes and means i 

A. I'hat tho product of the extremes will al- 
ways be equal to the product of the means^ 



Hence, with any three terms of a proportion being given, tS^ 
fourth or absent term may easily be found. Let us take Um 
wmi example : 

Melons. MeloiuK Cents. Cents. 

: 10 :: 8 : 40 

Multiplying together 8 and 10, the two means, mafces 80 ; then 80 -f* 4^ 
lite known extreme, gives 2, the other extreme required, or finit term. 

^ns, 2. 

Again, let us su|>pose the 10 absent; the remaining terms an 

Melons. Melons. Cents. Cent». 
o . * • 9 * 40 

By multiplying together 40 and 2, flin extremes, we hare 80 ; which, divido4 
by 8, the known mean, gives 10, the 3d term, or mean, required. Let lu eJE- 
cmpHfy this principle more fully by a practicnl example. 

334 If 10 horses consume 30 bushels of oats in a week, how 
many bushels will serve 40 horses the ^une time ? 

In this example, knowing that the number of bushrfs eaten 
are in proportion to the number of horses, we write llic propoj. 
lion thus : 



OPERATION. 
Horses. Horses. Bushels. 
10 : 40 :: 30 

40 



By multiplying to- 
gether 40 and 3U, th« 
two means, we have 
J300, which, dividea 
by the known extreme, 
10, gives 120 ; that in, 
120 bushHs, fof the 
other extremOf or 4tb 
term, that wai reqnir> 
•<!. Let us apply tlie 
{vinciple of ratio ia 
finding the 4th teru 

to this cxvnplo. The ratio of 10 to 40 is ^ J as 4, that is, 40 horses wilt coa- 
soma 4 tiraoi as many busthrls aa 10 , then 4 x 30 bv. =s 120 bushels, tits 4tk 
lenn, or extreme, as before. 



l|0) 120 



120 bushcfs, Ans. 



Q. When any tbroo tena: of a proportjoi* are givA, \thaX !i Ikl 
ftm of findinif the fotmh term caned t 

A. The Rule of Three. 
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Q Ilowy then, may it oe defined 7 

A. It is the process of finding, by tne help erf 
lliree given terms, a fourtli term, between which 
and the third term there is the same ratio or pro- 
portion as between the second and first terms. 



OPERATION. 
Yds. Yds. $ 

8 : 2 :: 4 
2 




8 


)8 
$1 



It will sometimes be ncc;^ ssary to change the order of thr 
tern>8; but this may be determined very easily by tl»e nature 
of tlie question, as will appear by tlie following example: — 

24. If 8 yards of clotli cost $4, what will 2 yards cost? 

In this cxumplo, since 3 yanin will cost a leas sua 
thnn 6 y.-inis, we writo 2 yanln for one mean, which 
thiiit tiMCotnt)!) the im:lti|ilit;r, nnd 8 yard!*, tiie knouro 
extretiio, for Iho (livisur ; fur tiia lusg tho inultipUer, 
niul the ;»rcutnr the «Iivi!H>r, tl>e \c«9 will Ihj the quo- 
tient ; then, 2x4 = 8-r-«=^$l, Jins, But multi- 
plying by the rutio will Lo inucl: easier, thus; iho 

ratio of 8 to 2 is | ur }■ } then, 4 X ^ = $1} •^m«, 

as before. 



From these illustrations we derive the following 

RULE. 

Q. "Wlilch of the lliree given terms do you write for a third term t 

A, That which is of the saihe kind with the 
answer. 

Q. How do you write the other two numbers, when the axiswer 
•ught to be greater than the tliird term ? 

A. I write the greater for a second term, and 
the less for a first term. 

Q. How do you write them when the answer ought lo be less than 
iie third term? 

A. The less for a second term, and the greater 
for a first term. 

Q. What do 3'ou do when the 6rsi and second terms are not of th^ 
same denomination ? 

A. Bring tliem to the same by Reduction As- 
cending or Descending. 

Q. What is to be done when the third term consists of more thai 
aue denomiiiati<m ? 

A. Reduce it to the lowest denomination men- 
tloned; by Reduction. 
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* 

Q. How do you pnicccd in Ihe opcralion ? 

A. Multiply the second "and third terms to 
gather, and divide their .product by the first term; 
the qiio*ient vvill be the fourth term, or answor, 
in the same denomination with the third term. 

Q. How may this process of multiplying and dividing be, in ino!rt 
eaijcs, materially shortened ] 

A. By multiplying the third term by the ratio 
of the first and second, expressed eit hei as a frac- 
tion in its lowest terms, or as a whole number. 

Q. If the result, or fourth tcrni; be not in the denomination required, 
whhi is to be done ? 

A, It may be brought to it by Reduction. 

Q. If there be a remainder in dividinj^ by the first term, or mtilli* 
plyinu^ by th,; ratio, what is to be done witn it ? 

A. Reduce it to the next lower denomination, 
and divide again, and so on, till it can be reduced 
to more.* 



* As this rule is commonly diviile-l into direct urid innersej it may not be 
fenias, for the bciiotit of some teachers, to oxphuii how they may be dlstin- 
{uiiheJ ,' aUo, to give the. rule for each. 

The Rule «f Throe Direct is when more requires more, or less requires lest 
II may bo known thus : more rctjuiros more, when tlie third term ia more than 
die first, and requires the fourth tiTm, or an3\»','r, to be more than the second ; 
and les« requires luiiii, when the third term is Ies9 than the first, and re<{uiFes 
'■ho fourth term, or answer, to be less rhan the second. 

Rule 1. State tls-c <|uestion, that i?^j pla( o tlie numbers so that the first anJ 
Utird terms may be of the j^ame name, and the second terra of tiic same nam* 
with tTke answer, or thin^ sought. 

3. Rringf tiie flr.it and third terms to the same dcnotnination, itnd reduce ths 
•econd tonn to the lowest dnnoininatiou mentioned in it. 

3. Divide the product of the second and tliird terms by the first term; th« 
(piotient ./iJl ho tlio answer to the question, in the same denomination with 
Ihi^ seeond term, which may be hruu£;iit into any other denomination required. 

The Rule of Tiirre Inverse is, \vheu more riM|uires less, or less requires 
more, and mny he known thust uiore requires less, when the third term i> 
more than the first, and requires the fourth terra, or answer, to be loss than 
the second ; ami Ie:<s re(|uires more, when the third term h less thanlho first, 
and requires the fourth term to be mare tiian the second. 

Rule. State and redutv the terms as in the Rule of Throe Direct : then 
Bmltiply thu first and second terms tO];;ether, and divide their product by ih9 
tliird term ; the qtiotient will be tlie answer, in the same denomination with 
we middle term. 

JV0/0. — Although the distinction of tfirect and inverse is frequently mod*. 
tttU it i^ totally useless. Besides, this mode of arranging the proportional 
nambers is very erroneous, and eviikntly calculated to conceal from the view 
«f the pupil tlie true principles of ratio, and, consequently, of propoKtiun, on 
which the solution proceeds. The following example v^ill render tlie absuraitf 
■lore apparent : 

A certain rtch fiirmor gave SO aheep for a •idoboard; how many ndeboaa^i 
■MtT he bOttj^it for 100 sheep? 

fb sh^ep : I sideboard - ■ 100 4ieop : 5 iideboaidi, tba 4Ui torm, or Am, 
17 



Blorc Exercises far the Siaie. 

25. Jf COO bushels of wheat cost .$1200, Avlmt Trill 3000 buich 
«1« cost? ftnd y/hBi is4he ratio of the Ist and 2d terms? 

rerform the foregoiiiflr exaiapie, and the following, fhtei^'Vi'ith- 
out finding the ratio ; theu, by hnduig tJie ratio, and multiply- 
4W hy it. 

W. $7ii00. The ratio, -^W = C X 1200 = $7200, tlie same. 

26. How many bushels of wlieat may be bocfflit for $7200, 
if GOO bushels cost $1200? J3. 3000 bushels. Katio, G; Uirn, 
Cx(>00=3G00 bushels. 

27. If $7200 buy 3G00 bushels of whral, what will GOO bush- 

.els cost? ^..$1200. Ratio, i. 

28. If board for 1 year, or 52 weeks, amount to ,$182, what 
will 39 weeks come^to? A. $130,50. Ratio, | X It^ = $130,50, 
^e same. 

20. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushfls of rye may be bought for GOO buslv 
.els of potatoes ? Jl. 150 bushels rj'e. Ratio, ft. 

IW. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt. 4 
.qr. cost ? (Bring 4 cwt. 1 qr., and 21 cwt. 1 qr. into quaitecs 
first.) Ji. $22C. Ratio, 5. 

?W. If I buy CO yards of.o^otli for $120, what is the cost per 
-yard ?-2. What is the coat per ell Flemish .^-150. What mp: 
til English P-250. What per ell French .?-3, ^. $9. 

.32. Bought 4 tuns of wine for $322,56', what did ] pipe cost ^r 
4032. WTiat did 1 hhd. ;-201G. What did 1 tierce .M344 
What did 1 bbl..M008. J. $84. What did 2 quarts cost?- 
16. What did 3 pints cost r-12. What did 4 gills cost?-4. 

M. $,32. 

33. Bought •€ tuns of wine ibr $500,50; what did 1 pipeco^' 

Ji. $4l,708-f . 

34. When a merohaat compounds with his crc^itcrs for 4C 
«ents on the dollar, how much is A*s part, to whom he owes 
$2500 ? How much is B's part; to whom he oves $1000 ? 

^. A's, ^1000 ; B's, $640. 

35. A, (ailing^ in trade, owes the following sums, viz. to B 
$1600,60; to CifoOO; to D, $750,20; to E, $1000; to F 
$2^K); and his projierty, iKihich is worth no more tluin $IO£0,20, 
he gives up to lus creditors; how much does he pay on tbs 
dollar ? and what is the amount of loss sustained by all ? 

«9. 25 cents ob $1 ; and the amount otf loss is $3060,60. 

- » t ' - ■■ ■■ " '■ '" . ' ' ' ' ■ ' ^ ■ . ",. I ■ ' ' '■ < ' :. - 

ft nuMt appear .evident, to Avery ratiooal miiidj t^t-tfier« can bo ap analon 
Wween 90 shoop and 1 Mdeboard, or 100 •be^tp and 5 fideboants. With thi 
•aoM proprt«)tjr it may tie ankod, what ratio or anaJofv -thnro tc between aoch 
i ietemgeoaoiMi qnantitiea aa 9 monkeya and 5 4nei;iiH> i^hftwlc ; or faotwo«p 7 kl^ 
stoM «Bd 4 ban of music ; the one ia c<iuaU/ at Qorroct «»>|)ie other. 



RULE OF IH&Efi. IM 

96. Bought 4 tierces of rice, each weighing 7 cwt. 2 qn. 16 
lbs. ; what do they come to at $9,35 per cwt ?-2d(>842. Ai 
$2,50 per qr. ?-305!l'14. At 10 cents per pound ?-^240. 

j9. $^33,^5(54.. 

*J7. Bought, by estimation, 300 yards of cloth, for $450,00 ; 
but, by actual measurexaent, tliere were no more '.ban 275 yds. 
2qr«.., for how muc) jnust 1 sell the measured }ards per yd,. 
80 as to neither mt^^; nor -lose ?~1G35. How mooh must 1 sefi 
20 yds. for ^99 *jo1ose notliing .^>227i J . How much 25 yds. 
8 ors. .'-41707 How much 30 yds. 1 qr. 3 na. ?-497d2. 

w9. $120,8354.. 

^. J'* \. staff 6 feet long cast a shade on level ground 9 fccjL, 
vhp' .s the height of that steeple whose shade measures at tin 
sarne time J 98 feet ? .4. 132 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost.Mlatio, 3 X 51 = 153. What will 21 
cwt. 3 qrs. 12 lbs. ?-6, ratio, x 5*1 «= 300. What .will 43 cwt. 2 
Urs. 24 lbs. .'-Ratio, 12 ; then, 12 X 51=e:612. Ji. $1071. 

JV*0tc. — The following examples may be performed eitlicr by analysis, or by 
(lading the ratio, or by tho common rule. Perhaps it would bo well to Jut tJM 
pupil take his clioice. The one by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the same time .'-120. Ratio, ^. How much will $10 gain.^- 

<jO. Ratio, yV* How much will $50 gain .'-3. Ratio, i. How 
much will $75 gain P-450. Ratio, |. What will $200 gain ?♦• 
12. Ratio, 2. How much will $300 gain ?-18. Ratio, 3. How 
nmch will $500 gain ?-30. Ratio, 5. How much will .$800 

fain ?-48. Ratio, 8. How much wtli ^1000 gain .'-60. Ratio, 
0. How much wiil $1250 gain .'-75. Ratio, 12^. How much 
will $2000 gain .'-120. Ratio, 20. A. $372,30. 

41. If 12 men can build a wall in 20 days, how many can ilo 
Die same in 5 days .' .^. 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 days, how many men cas 

do -the same in 20 days .' A. 12 men. Ratio, ^. 

43. If 4 men can build a wull in 120 days, m how many days 
M'ill 12 men do -tlie sa-Tie ,'-40. Will 16 men .'^30. Will 20 
men .?-24. Will 24 men ?-20. A. 114 days. 

44. If a man perform a journey in 30 days, by trayelling 6 
hours eaph day, in how many days will he perform it by travel- 
ling iO hoinrs each day .' (10 hours will req'iire a less numbcj 
of days than 6 hours ; that is, tlie multiplying or 2d term musi 

be the smallest.) Ji. 18 days. Ratio, ^ X 30 s 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows .'-8. Will it keep 8 cows .'-5. Will it keep 10 co.ws^^ 
4. Will it keep 20 cows .'-2. A. 19 days. 

40, If 60 bushels of grain, at ^l per bushel, will pay a debl^ 
liow many bushels, at $1,50 a buahel, wUl pay Ui« mom ?»40i 
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How many bushels at $1^ ?-50. How many at 80 cen*j?-7S 
At 50 CI nU ?-l 20. At 40 cents ?-150. At 'M cents ?-200. 

^. Git5 bushels. 

47. How much in length that is G inches in breadth will make 
• Kquare foot? (12 inches in length and 12 in breadtii make J 
iquare foot; then, G inches in brecdth will require more in 
Jength; that is, G : 12 : : ]2.)-2'1. How many 4 inolies in 
breadth f-AMj. IIow many 8 inches in breadUi ?-ld. How many 
1G inches in breadtii ?-9. ^. 87 inches. 

43. if a man's income be ^1750^ a year, how much may Us 
ajiend each day to lay up $400 a year? .•]. $'.),7() 

4d. If G shillings make 1^1, New England currency, how 
much will 4 s. G d. make, in lederal money ?-,75. \V ill 2s. G d. ^- 

,41 ^ Will 1 s. Gd.?-,25. Will :3 s. ;)d.?-,()'2.i. j7. $2,04 J. 

50. A mercliant bought 2G pipes of wine on G months' credit 
but, by paj'iiig ready money, lie got it 3 cents a gallon cheaper 
how much did he save by paying re»ady money i'-^i. .<?'.)t?,28. 

51. Bought 4CK) yards 2 qrs. of plaid for $40G,60, but couM 
BcU it for no more tlian $>300 j what was my loss per ej 
French ? JJ. $,40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining GOO gallons, from wliich, by 1 ])ipe, 20 gallons run on* 
in ] hour, and by another 50 gallons, in what time will tlie cLi 
tern be filled ? A. 12 hours. 

53. A 'merchant bought 40 pieces of broadcloth, each piect 
containing 43 yards, at tlie rate of ,^!« for \) yards, and sold it 
again at the rate of $15 for Id yards ; how much did he make 
in trading } ^A, $300. 

54. A borrowed of B $0 for 3 years ; how long ought A to 
lend B $t500 to requite the favor ?-2-3. How long ought he to 
lend him $900 .^-2. How long $500 .'-3-7-G. How long $1200'- 
1-G. A. \) years, 4 mo. G days. 

55. A gentleman bought 3 yards of broadcloth 1^ yards wide 
how many yards of flannel^ which is only \ yd. wide, will lint 
the same ': 

It is evident it will take more ct^th which is only \ yd. wide^ 
Aan if it were 1^ yd. wide ; hence IJ must be the middle term 

A. G yds. Ratio, 2. 
5G. A remment of soldiers, consisting of 800 men, are to b« 
ilothed, each suit containing 4| yds. of cloth, which is 1| yd. 
wide, and lined with flannell y4. wide ; how many yards o# 
flannel will be sufficient to line all the suits .' 

A. 8G33 yds. 1 qr. \\ xa^ 



FRACTIONS. 57. If ( of a. barrel of flour eoat i*\ of a 4oIlay 
will I of a barrel coat ? 



irXLVII., then, ^^^^) = l|„$ij, ^«. 
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By uitljrsis. 1 1 is plain that, if we knew tiie price of I barrel^ 
f of a barrel would coki f as much. If ^ of a barrel cost -^ 
«f a dolUr, 8, or 1 barrel, will cost S times as much, that is, 

16 16 X 4 ' 

Or, as ) is more than 4, we may make | the 2d, or multiply 
Ing term, ah in the foreguin^^ examples, thus : — 
BUS. Bblti. $ 5 X 3 15 1 

4 : f : : A. Then, - ^- = -- .j. - (Inverting J bf 

15 X 8 \ iaf> 

X 

Or, multiplying by tJie ratio, thus; the ratio of } to { is { -f • 

1 2 4 ^. . 6x5 30 ^,.- ^ . - 

# s= ^ = o, ratio ; tlicn, — = —- = ^1 J, ^ns. as before. 

Or, which is obviously the same, having inverted the 1st, or 

dividing term, muiiiply all the fnictions together ; that is^ pro 

ceed as in Division of Fractions^ (^XLVLi.) thus, 

8x3x5 l'2» 

—- -- — • = — =z= $U, Ajv., as before. 
I X 4 X 16 (>4 ^ "' * 

The pupil may perform the following examples by eitlier of 
the precedjn<r methods, but the fHie by analysis is recommend- 
ed, it beiuiT thi.' best exercise ff)r the mind. 

56. If :Ubs. uf butter cost g of a dollar, what cost ^ lb. ? A. f JL. 

59. If i of a bushel of wheat cost -^js ^^ '^ dollar, what will 1 
bushel cost ' Jl. ^-fg. 

60. Jf 1} yds. of cloth cost $1^, what will 1 yd. cost? ^. ti* 
01. At $tS A pound, what will 40 pounds costP A. $3^. 

62. Iff yd. cost $2^^. what will 1 yd. cost? A. f2,8l^. 

63. If I of i yd. cost $2, what is it a yard P' JS. $o|. 

64. If f of } of 1^ of $1 buy 20 apples, how many appled 
will $r» buy ? A. 4tf7^^ apples. 

65. If i oz. of gold be wortli $1,50, what is the cost of 1 01.? 

^. il,80. 

66. If 16} yds. will make 8 coats, how many yards will it tafct 

for 1 coat ? A. 2^ ydts, 

67. U'i of I of a gallon cost $|, what will 5^ gallons ooet? 

68. If 6 yds. cost $5f , what will 14 1 yds. cost ? A, f 13f }. 

69. If ^ of I cwt of sugar cost $1^, wbaX will 40 cwt. cost? 

A. f82f . 

70. Iff yd. of silk cost I of $|, what is the price of 50 yds. » 

17 • • "■' '^ J J3H, 
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71. if 1 ewt. of flour eost f ||, what will j\s ^-^^ <^<^ ' 

•'*• $ rr It- 
73. If 3 yds. ofcloth^ that is 2^ vds. wide, will make a cloak 
how much clolhy taai is only | yd. wide, will make the wms 
gtrmeiit? 

The narrower the cloth, the more yardu it will lake ; hrnce we make tha 
gnater the aeoond term, ihua ; J yd. : S24 }'da. : : 3 yd«. : 10 yda., ^n*, 

73. in lend my friend $900 f«>r } of a year, liow much ougbr 

he to lend me | of a year to requite the favor ? 

Ha mi(ht not to lend me »o much aa 1 lend him, becauae I am to keep tha 

longer than he } therefore, make | the middle term •^^ $8iK)^. 



74. If 12 men do a piece of work in 12^ days, how manymeo 
will do the same in 6| days ? ^. 24 men. Ratio, 2. 

75. A merchant, owning § of a vessel, sells ^ of his share for 
1^500; what was tlie whole vesseJ worth ? 

{ of f as^sf ; then,as f of the vessel is $500, \ is f250« 

and {, or the whole vessel, is 5 x 250 == $1250. 

Or thus; f of f : I : : 500 : $1250, y?/i5., as before. 

76. If 1^ lb. indiffo cost $3,ti4, what will 49,2 lbs. cost at tha 
flame rate ? A. $125,952. 

77. If 1^91 buy 59i yds. of cloth, what will $60 buy ? 

Ji. 120 ydfl. 

78. How many yds. of cloth can 1 buy for $75<^, if 2t>7| yds 
eoflt $37} ? 4. 535j| yds. Ratio, 2. 



COMPOUND PROPORTION, 

If LXXIV* 1. If 40 men, in 10 days, can reap 200 acref 
«f nain, how many acres can 14 men reap in 24 days.' 
By analysis. It 40 men, in 10 days, reap 200 acres, ] man, 

Ib the same time, will reap ^ of 200 acfes, that is, 5 acres, ia 

10 days; and in 1 day he will reap ^ of 5 acres ss ^ s= i( an 
acre a day; then 14 men in 1 day will reap 14 times as much, 
which is 14 X i := 7 acres, and m 24 days, 24 times 7 acres, aa 
168 acres, Ans. 

Perform the following sums in the same manner. 

8. If 4 men mow 9b acres in 12 days, how many acres can 
8 men mow in 16 days ? 

Fint ted how msoj sem 1 auui wUl mow in 19 dajs j then, fai 1 day 

df.966a««fl. 
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3. If a family of 8 persons, in 24 months, spend $430, how 
touch woalti 111 persons spt^nd in 6 months P W. $3^)0. 

4. If a iuan travel GO miles in 5 days, travelling :( houjrs each 
day, how far will he travel in 10 days, travelling i) hours each 
dav? 

•J of GO = 12, and J of 12 = 4 miles, the distance which he 
travels in 1 hour; theii, 4 mileaX^ hours =3GX 10 days=ss 
3G0 miles, the .^/t*. 

It will ofleiitiiiies be found convenient to make a sUitement, 
as in Simple Proportion. Take the last example. — In solving 
tliis question, we Ibund the answer, which is miles; depended 
on two circutiistincfs ; the number of days which tlie man 
travels, and the number of hours he travels each day. 

Let us, in the first place, dnd how far he would go in 5 days, 
supposing he travelled the same number of hours each day. 
The question will tljen be, 

If a man travel CO miles in 5 <taye>, how many miles will hetnivnl in 10 days? 
Thiis will give the iVjIlowitig |iru|Kjrtioti, tu wiiich, nmi thv iu:.\t lolluwiiig pro|)or- 
tion, the auawers, ur fourth ti;riiiR, art; tu he found by thu KuIh of Tiirne ; thus, 

5 days : 10 days : : (lO inilcis : mil<:ii ; 
which gives), for the fourth term, oraitflwitr, TiO uiilt^a. In the next place, we 
will coii.si(k-r the ditlVti'tn-i in houra; then thu que«>tion will h«, 

If am.ii), hy traveitin^ -i hour!« a day for a certain nuniher of days^ travel 120 
miio9«, how niuny miles will he travtd, in the isame mtnihrr of days, if he travel 
9 hours a day ; which will ^'ive the folhiwin^ proportion : — 
3 hours : 9 hours : : 120 niile.4 : uiiles ; 
which given for the fourth term, or ansiwer, 3G0 miles. 

In performing the foregoing examples, we, in the tirst operation, multiplier 
60 by 1>1. a!i 1 divi led the proluct hy .5, making I'iO. In the next operation, 
we multiplied 13!) hy i), an«l divided the product hy 3, making 34>0, the an<«wer. 
But, which I* precisely the same tiling, we mav multiply th'* liO hy the product 
of the multipliers, and divide this result by the pro<luct of the divisors; by 
which process the two statements may be reduced to one ; thus, 

5 <lav9 : 10 days i . . en :i , •• 

3 ho'urs : 9 hours \ "^ '"''^•' ' ""'«■• 
Tn thin eirainpie, the pro«luct of the multipliers, or second t^-rms, is 9 X 10 => 
90 ; and the pro^luct of the divisors, or first terms, is 3 X 5= 15 ; then, tK) X ^ 
3=5400 -J- 15= 3.4) miles, the Jius., as before. 

JVifCe. — It wil! lie recollected, thi^t the ratio of any two terms is the second 
divided by tliu first, expressed either as a fraction, or by its equal whole nundier. 

Or, by comparing the different terms, we see that 60 miles 
has the same proportion to the fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has Ui 9 hours; hence we 
may abbreviate the process, as in Simple Proportion, bv multi' 
plying Uie tliird terms by the ratio of tlie other terms, thus : 

The ratio of 5 to 10 is -»^ = 2, and of 3 to 9 is § = 3. But 

multiplying ()0 miles by the product of the ratios 2 and 3, that 

is, G, 18 the same as multiplying GO by them separately ; then, 

C X 60=s3G0 miles, .^ii^., as before. 

AVCa.— This method, in most easee, will shorten the process very materully, 
and in no case will it lie any longer ; for, when the r.itios are fractions, multi- 
plying the third term by them (according to the rule for the raultipliciUUNi Sk 
onMtioiui) will in fiu)t, b«> *^» "*•«*>« nrfM)fiH 9M by the other mothod. 
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Q. From the preceding remarks, what does Compound Proportioo, 
«r Double liule oi Three, H\t\te-Ar lo be I 

A. It is finding the answer to such questions 
as would require two or more statements in Sim- 
ple Proportion ; or, in other words, it is when the 
relation of the quantity requ.red, to the given 
quant. ty of the same kind, depends on several 
circumstances combined. 

Q. The iasi qitostion was solve<l by multiplying the lliinl term br 
the pKxiuci'of tlie ratiod ol' the other icrms j what, tltcii, iiiuy the prrxl 
net be railed, which resulut irom miiitiplyiii^ two or iiiuro ralioi 
together ? 

A. Compound Ratio. 

From the preceding remarks we derive the following 

RULE. 

Q. What number do j'ou make the third term ? 

A. That whici) is of the same kind or denomi 
nation with tlie answer. 

Q. I low do you arraii«rc all the remaining: terms ? 

A. Take any two which are of the same kind, 
and, if the answer ought to be greater tlian the 
third term, make the greater the second term, and 
the smaller the first ; but, if not, make the less 
the second term, and the greater the first ; then 
take any other two terms of the same kind, and 
arrange them in like manner, and so on till all the 
terms are used ; that is, proceed atrcorJing to tlie 
directions for stating in Simple Proportion. 

Q. How do 3'ou pn»roed noxt ? 

A. Multiply the third term by the continued 
product of the second terms, and divide the result 
by tlie continued product of t!ie first terms ; the 
quotient will be the fmrth term, or answer. 

Q. How may the oprraiion, iu iiio^tt cases, be mait>r ally .shortened ? 

A. By multiplying the third term by the con- 
tinued product of the nttos of the other tenns. 
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More JUxpr rises Jqp^ the Slate. 

1. If 25 men, by working 10 hours a da^, can dig a trench 
36 feet lontr, ]2 leet broad, and U feet det*p, in S' days, now niary 
hours a day must 15 incii work, in order to dig a trench 4b leet 
lung, b feet broad, and 5 feet det^p, in V2 days ^ 

15 men : 25 men ^ 

36 length : 46 lei^'th 

12 brf dvtth : b breadth >- : : 10 hours : houn. 

u ut plh : 5 depth 

12 days : 9 days 

In this example, the m»coii«I terms, 25X^X8x5x9, = 433000, and 
the first ^nm, 15 X ^ X I'^J X <> X I2, = 4')<^>0. Tlieii, the third term, 
10 X 4J30UU, = 4aa000il ^ MHj^A) = g h. ld| III., the f'ourtli term, or Jtns, 

Or, by multiplying the tliird term by tlie ratios, thus : the 
ratio of 15 to 25 is f | = J, of 30 to 4d is ^, of 12 to 8 is ft, of 
6 to 5 is I, of 12 to 9 is jt, whose products, multiplied by tho 
♦u;.^ . . 5x4x2x5x3Xl0h. 15000. nKirc 

third term, are - o o ^ 7 =---rr- h. =9 h. 15A m., 

' 3x3X3x6x4 C48 9 » 

A?u(.f as before. 

Thjfl mi'ihuil, it will be perceived, is much shorter than the former. Rut, 
hail wtf !tclc'.cti!d terms whoje rutius would i>e whole nuinlicrs, the process 
would liHve bi'eii Hiiorter still, as is tlu' case iu the noxt question. The present 
examplu, however, nisky be rendered more simple by rejecting equal terms, as 

,„^,, . , 5x4x2x5X3Xl0h. 5x2x5xi0b 

in 11 JiLl. ; thus, the ratioc — --rrT ^^TTT"" 

' 3X3X3X«X4 3X3X6 

5 00 - 

«9 -— - = 9 h. 158- m., JS^.t as before. 
54 

Let the pupil perfoim the following examples by the common 
rule of proportion first, tlien by multiplying by the ratio, and 
lastly by analysis. 

2. If 5 men can build 10 rods of wall in 6 day?, how many 
rods can 20 men build in Iti days ? 

n*'" « ' *f2 J : = 10 rods : rods. 
Days D : lb J 

In this example, the ratios of 5 to 20, and of 6 to 18, are 3 and 
4> tlien, 3 X 4 X 10 rod»= 120 rods, J^im. 

The sa'iie by analysis. 1 man will build -^ of 10 rods, bb Jj^, 

in 6 days, and in 1 day J of -^ = ^8 = ^ ; that is, 1 man will 
bu Id i of a rod a day * tlien, 20 men x 1^ days X i » 120 ro«1tf, 
Jins.y as liefore. 

u. If 4 men receive $Q4 for (5 days* work, how much will 8 
men receive for 12 days' vora? ji. $iK>. 

4. If 4 nu'n receiv.* $24 for 6 days' wo k, how nuuij 
may be hired 12 days for $ilG ? A. b men. 



^ 
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5. If 8 men^ in 12 days, receive f!)G, how much will 4 men 
receive for «> aays* work? W. ^24 

6. if 8 iner. receive $!K5 for 1;! aays* work, how long may 4 
men be hired for ^44 ? j9. b days. 

7. li'!) perBouH iii a family spend ^1512 in ] year (or 1:2 mo.) 
bow niach will 3 of tlie same perHons spend in 4 inuntliti? 

8. If SSTKK) will snpport a ^rrison of ITU) men 3 iiionlhs, how 
long wiil $G(HM) support 4 limes as many nu>n P (I'he ratiov 

are 3 and i ; then, 3x^X3 mo. = J.) Ji. U\ mo. 

9. if $100 gain $(i in 1 year, what will $i«AO gain in ti months t 

A. $36. 

10. If $100 gain $6 in 1 year, in what time will $:kN) gain 
$3(i .' .^. *< iiHuitha. 

1 1. If the transportation of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 75 miles, 
amount to.^ • Ji. $l(i8. 

12. An »'surpr put out $150 «tt interest, and when it had been 
on interest d months, he n*ceived for principal and interest, 
$100 ; at what rate per cent, per annum did he receive interest.' 

By cancelling the ratios J and §, the tliird term will be tho 
answer. A. 10 per rent. 

Questions on tlie foregoing. 

1. What will 2 yds. of cloth cost, at 50 cents (or $i) a 
yard? What will 10yds.? What will 100 ydd.r What 
will 5 yds. ? What will 1> yds. ? 

2, At 25 oenta (or $^) a yard, what will 4 yds. rf»si? 
What will 12 yds.? What will 40 yds.? What will 300 
rds. ? 

a M $,.'«4 (or $J), what will G yds. cost ? What will 9 
yds.? Wih24yds.? Will 300 yds.? Will 7 yds.? WiU 
25 yds.? 

4. At $,U;f for $i}, what will 12 yds. cost? Will 13 
yds. cost ? Will 14 yds. cost r Will 25 yds. cost ? Will 
120 yd.s. ? VV ill mo yds. ? 

5. At $,I2i (or $») a yard, what will W yds. cost? Will 
»G yds. ? WiU 97 yds. ? Will 1 00 yds. ? 

6. At $,06i (or $1^), what will 3:J yds. cost? Will G6 
yds. ? 

7. What will 4 qts. of inolassos co.>.t, at 2 cents a rfill? 

8. How many shillinpfs m 4JC. ? In tiX; ? In 3£. 5 s. ? 
P. How many miuutes in 8 ln»urs? In 12 luuirs? 
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10. How many cents is J of a dollar? Is $^ ? h fj ? 
l8$l? ls$i? Is$i? Is$i^g? Is$|? Ist/ff? fft 
$j%? Isfi? Is$H? Is 15?? Is $iS? IsHj? U 

1 1. How many pence in t^ s. 9 d. ? In 8 s. 6 d. ? 

12. ilow many cents in 2 s.? In 3 s. ? Tn 3s. 9 d. ? 

J 3. How many cents will buy 3 slates, at 1 s. 9d. each? 

14. How many cents are 18 d.? Are Si 8.() d. ? Are 5 s. 3d. ? 

15. What kind of a fraction is | ? Is Hi ? Is ^ of f ? Is 
^? Isf? 

16. What mixed number is equal to J^ ? -^ ? 

17. Hew many 5th3 in S} ? In 4 i ? 

18. How many pounds m Jo£. ? In fg£. ? 

19. How many pounds and shillings in lO^^X.? {^£» IB 
1 s.) In e^^jX. r 

20. How many shi]lin«:s m ^j« d. ? In -^i^- d. ? 

21. What fraction is equal to |? ■^? ^? 

22. What kind of a fnictii.n is ,5? Is 14,3? 

2S. What will be the cost of 3 books, at $,5 apiece ? At 
$,55 ? 

24. What de'^imal fraction is equal to j- ? } ? -J- ? 

25. Boujrht ,4 of a bnsli<'l of rye at one time ; at another, 
fi5 ; and at another, <i5 ; how much did I buy in all ? 

26. How much is f of a shilling? 48.? (Js. is^of 
I2d.=:t>d.) i shilling? 

27. How much is i of j ? Is 4 of J ? Is i of yV? 

28. How much is 3 times ^ ? 3 times | ? 3 times 5 ? 
2i). A man bought i of a barrel of flour for 3 dollaia 

how much was it a barrel? 

30. 3 is 4 of w hat niunher ? 

31. 5 is ^ of what number? 

32. 10 is I of what number? 

33. 7 is i of what number? 

34. ^ of 6 is 4 of %vhat number? 

35. ^ of 12 is i of what number? 

36. 4 of 12 is i of what nmuber? 

37. I of 12 is I of what ntmiber? 

38. If a man save \ of a dollar a day, how many doUaTS 
will he save in lu days? How many Li 17 days/ In Si5 
days ? 
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Ji9. In -^ how many times ] ? 

40. In -^ how man> times 1 ? 

41. In ^J»^ how many times I ? 

42. In -^ how many times 1 ? 

43. William gave away 1 apple and i, which was J of all 
he had ; how h.any had he ? j is ;i times as much as ^ ; 
hence, if I i is | of a certain nmnber, tJie number must be 3 
times 1^; thus 1^ = J; then J x -i = f = 4^, Wiw. 

44. 2i is i of what number? (If 2^ is i, |, or the num- 
Der, 18 o tunes as nmch : that is, 5 times 24 = ) 1 U, ^jj. 

45. 1| IS I of what number? 

46. lif i<3 f of what number? 

47. William gave Ifj^io for 2,4 yds. of ribbon ; how much 
was It a yard ? 

48. Divide :},? by ,7. j?. 5. 

49. Divide ;j,5 by ,07. ./?. .50. 

50. Multiply 5 by ,7. Jl. :i,5. 

51. Multiply 50 by ,07. jj, ;i,5. 

DusifeP "^"^ ™"ch wUl i of a peck of salt cost, at $1 a 

5.*! How many drams is It of an ounce ? 

54. How much is i of a yard? 

55. How much is -J of a diiy ? 

56. How much is ^ of a minute? 

wof4'Say in ITellV ^^^^^' '^^^ ^^^ « ^^^ for each 
tra^l I? HiTourlr' ' ""^^ ^" ' ^°"-' *-- ^« ^^ ^« 

eof/? '^*^ ^"""^^^^ ""^ ^P^*^** *^°^^ ^^^' '^^^t wi^ 5 bu«hel» 

62. What is thie ratio of 20 to 5? 

Gl If 6 gallons of water fall into a cistern, containinff 13 
pllons, m 1 hour, and 8 gallons leak out in an hour low 

m,^; i/.LT''"*]/".*?"® '*''^' consume a loaves of bread, how 
T^J l*?yf ' ''^^^ ^^ ""^^ consume in 4 days ? ^ 

65. If men, in J2 days, ruan 18 acres <if ffMUL how 
many acres wiU 12 men reap m 4 days? ^^^ 
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« 

66. What part of \ month is 15 days ? Ih I day ? la 2 
days ? Is .'i <l!iyf« ? fs 5 days ? Is 10 days ? Is 20 days? 

67. \Vh:it is the interest of 5?*20 tor 4 months .^^ For 10 
mcnths ? K<ir .'J mouths ? For I y<!ar 4 months ? 

68. Wliat is the amonnt of $40 for ti mo..' For 5 ino,? 
Foi 10 mo.? For I yr. 8 mo.? 

6!». What is the interest «)f $()0 for 1.5 days? For 10 
days? For I day? For 5 days? For "2 mo. 15 days? 
For 4 mo. 10 days? For I yr. y mo. 15 days? 

70. What iniist yon pay a broker, wljo jrives you $^0 in 
Boston bills, in exchan^re for Provichmcc bills, at 4 pt-T cent, 
commission? .At 5 perci^it. ? At I percent.? 

71. What is my demand for sellin;r -i^JJOi) wortli of cotton, 
apd g'uarantyin^ the paymc.it, at 5 p(>r cent, conunission? 
At 7 per rent. C(nnmissi<»n ? At ^ per c«Mit. ? 

7*i. \Vh:it is the amonnt of .*! f»»r 1 yr. J!^ mo.? 
7:J. Whtit is the amount cd'.i«*^00 for I vr. f^ mo.? 

74. What, tlien, its tlio present worth of $220, due 1 yr. 8 
mo. henei^ ? 

75. VV^hat is the present wortli of $5:K), due 1 yr. hence ? 
What IS the diseonnt ' 

7t), A merchant, iiavin«r boujrht cloth for 50 cents a yard, 
wishes to mark it so as to »rain 10 per cent; what price 
inu.st lu! put i>n it ? (,50 X I IOz= .*,.'i5, jhis.) What price 
must he put on it to gain 4 per cent.? 8 per cent.? 20 
per cent, r 

77. V^illiain boutrht a sled for $-*3, and sold it so as to gain 
10 per cent. ; what did he get fur it ? 

Exercises for the Slate, 

1. Bnuirht 1 gftrilon of niolaiis«*s for (J2^ cents, 1 nnnrter of 
flour for $1,124, :J Uih. of U*n for $1,05, :J vardh of tl;mnel for 
ft,r<74t and I Hki'in of silk for G^ cents; what was liie aiiio mt 
jf the whole? ^ $.».7:V1. 

2. Bmiifiil 144 Ibtf. of raimns for $16 ; what was that a pou>td ^ 
Jt, ^111 4-. 

3. \vhat is iJie cost of .ViOO yards of flannel, at $,l2i a yard .?• 
450. Ai $,:«4?-12m). At$,20?-72J. .'?. $2.{7i). 

4. In ;ji) lbs of 8il\rer. how many spoons, each weighing 5 oz. 
10 piivt. ? .*/. 4''\ sp'Mins. and 3 oz. 10 pwt. rem. 

^. A IxiUsrhl 4 bt»gsheHds of niolassf's for $H4.snld I hogshead 
l«Nr $25, and Uk* remainder at the rate •tf4«ent8R piut; how 
much did he make on the whole ? ^. $1,4^. 

6. Buuglit a hogshead of sugar, weighing 12 cwt. 1 or. 15 lb« 

Id 
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and soldxat one time 2cwt. 2 qrs. 8 lbs., at another, 5 cwt. 15 V t., 
and at another, 1 cwt. 3 qrs. ; how much reuiainea unaold t JL 
2 cwt. 3 qrs. H^i) lbs. 

. 7. MulUply I by J. ^. JJ-. 

8. Divide f by J. .^. J. 

9. Multiply J by J. A. g^. 

ivf. Divide i by f . ^ M = 1 J. 

IJ. Tliere are 4 piecs (ifclolli,oiie containing 8,^ yds., anotli-' 
er KJJ yda., another V2^ yds., and aiiotlier 71 yds.; how many 
yards in the 4 pieces .' »i. 44 yds W qVs. i^ na. 

12. What is the diiierence between h and ^? A. ^. Be- 
tween } and J .? Ji. ^. Bet\vt?en J and \q i A. ^g. 

13. Reduce f of a ifuinea to the friu:t.ii»n of a pound. A. ^» 

14. What is the value of ,(iO:> I •^'>i:. .' A. :i qrs. 

15. How Miuch does ,{l*Si make tnultipU<'d by ,325 .'^-8125. 

ByrSSff?-^. By :iri<j'-7li75. By -^Tt; .--liU. By 25-nyS^ff? 
-G250J2.'>. /?. 7,(;ilMn7r). 

16. A farin«*r sent a lo.id of hay to mnrkt't, which, with the 
cart, weigrhed 21 > cwt. li qrs. 10 ibs ; llu* wei^rht ol'tlie cart was 
10| Gwt. ; what did the huy couie to. at $\i) u ton ? 

A $I4,:J574-. 

17. A merchant bought sugar in a liogslicad, botJi of which 
weighed 8 cwt 15 lbs. : llu* hogsliead alojie wriglied 1 cwt. I qr. ; 
what was the cost oi' the sugar, at H 4 c«'Uts a pound r A. }|;«(>,7Ii|. 

The two preceding (jut'stions are proper exa.i.ples in a rule 
usually tfrm^'d Tare and TiUt. 

18. Boutrht .')(» yard.sof broadcloth for $l<>0.r>0. but, not prov- 
ing so good as I cxpfcti'd, 1 am willing to lose $42 on the sale 
of it ; wiiat must i demand |H^r ell Fr*'nch ? A. .•^^^,555. 

Hi. What is my demand for stalling 001) bales of cotton, at 
$40| a bale, for 24 per cent, commission .'*-550Jii5. For -j^ per 
cent. .=-11 0025. F\)r 7 p<T cent. .^-171150. t or 5| per cent, .?- 
13141875. A. $4<)7(),0(>4. 

20. What is the iuU-rest of $200 50 for 2 yrs. 6 mo. i»-30075. 
For 5 vrs. 3 mo. 15 days .Mi:«i58. For Oi mo. .M>510. For 
1 yr. 3 rno. 10 days P-15072. A. $\ 15,<i2l. 

21. What is the difference between the compound and simple 
interest «.i' $200 fon 1 yr. mo. ."-liti. For 3 yrs. 4 mo.?-2lj07. 
For 2 yrs. mo. 1") days .=-1523. A. $4,8.5. 

22. What is the amount of $(50 for 10 yrs. 3 mo 19 days.?— 
9700. ■ For 8 yrs. mo. days .'-0150. A. $I88.(>8. 

23. Bouj-ht calico for 25 cents a yard ; how must! mark it so 
as to gain 10 per cent, on eacJi yard .'-275. 12 per cent. f-HS, 
15 pr^ cent. .=-2r7 2 per cent r^-IiO. .//. $1,142. 

24. What is tlu' dilFerence betwi'en tJie discf Mint of $227,06, 
for 2 yrs. 3 mo. 20 days, and the inler«;st oi" tlie same sum for 
the sani'? time > A. $3,832. 
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25. Which 18 the most, the compound interest of $520 for 5 
yvB.y or iue discount of tlie same sum tor tiie same time? 

W. Compound interest, by $55,877. 

26. If 300 men, in 6 months, perform a piece of work v/hen 
the days are 12 hours longj how many men will do the same in 
4 months, when the d;iys are only b hours long ? j^. 675 men. 

27. What.is the ditterence of time between April Ist, 1826. 
and June 15th, 182:) .'-1^,2,14. Between March li>th, 162!), and 
August 20, lo2(> ?-2,6,2!h between July 5, leOO, and Febniar' 
16, ld-26?-2.'>,7,1l. W. M yrs., 4 mo., 24 days. 

28. What is the interest of |{I2.),(>0, from June 1,1828, to 
June 10, t.S2:».''-7r>:{7 From May 15, lrt24, to August 29, 
18;W .?-455iM). From October 10, lri25, Ut November 1, 1828:"- 
2213. M. $75,1 73 -f. 



H LiXXV. In computinij Intkrest on Notes, 

Whon a Rettlement is tnud-^ wiihin ii itliori tune (imva the date ur con» 
mcnceinent of intorast, it in gcucrnliy tlii! cusUhii tn pioceed according to tlu 
foi lowing 

RULE. 

Find the amount of the principal, from the time 
the interest coinnienced to the lime of settlement, 
and hkewise the amount « feach payment, fiom the 
lime it was paid to the time of .settlement ; then 
deduct the aniount of the .several payments from 
the amount of the principal. 

Extr risen for the Slate, 

I. For value received, I prumiAe ii> \my Rufu* {«iaiiljr, or order, Tliree Hun 
ared l>ullara, with iiitoreat April J, l{<2)i. 
$^)0u Pktbr MutcLT 

()n this note wore thct follo%vins en<Uir<f*menUi :~ 

CVt. I, lKi\ rocoived .*l'>'l . Timt, 

April iU, iHAi, " $.'>•> 3, 2, 6, 1, 1 1, 15, 4. 
D«c. I, 1KJ7, " SliSO 

What was due April I, ItJQb .' ^hm. <> .i»,7:f. 

CALrUI.ATION. 

The fimt priiwipHl on interest from April 1, 1895 8!V)0,00 

Interest to .\pril I, 1828, (Ihi imi.) M,00 

AiiMMHit of prinriptil ■•...••.«...y{!V4,'J0 

First payment, Oct. 1, Ida'j ^\m,m 

Intereet to April I, IrtJrt, (:«» mo.) I.VH) 

Second pavjniMit, April 1*5, lH-2i .'i'MM) 

Interest to April I , IK^rt, {^\\ mo.) ." ?»,rt7 

Third payment, I »cc. I, IH37 '2'», »0 

Interest io April 1, 18tJ8, (4 mo.) ■?,"» 

Adioun' of piiyin'Mjt-t i|i>itnru>i| SQJW, 27 

Remuiiit dm% April I, M^M .800,73 
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S. Pftr Talue .er^ived, I promiM to \my Peter Trusty, or order, Fire Has 
Ctnd Iiitlliirs, wiUi iutore«t, July 1, Iti^S. 

$5U' . Ja.M£S Ca.rsi.bm 
EN DORSfcM KXTS. 

July 16, It^iti, received $3iMi ^ TThm. 
Jhii. 1, I«a7, " S •♦oj 3,15,2,1, 
March IH, i»27, « S^X> ) 6, 15, I, 4. 
What remained dui; July lU, J838? j9iw. S'^'SIA. 

3. For VHluf^ fMri'ivnd, I promise to pay VVilltain Stimpson, or order, Oii« 
rhoui^aiid Dullara, wiih intereMt. Jan. J(>, Jti3U. 
•KMJO. Pktkr CxtLsrvu 
EN £)<^R^ EM ENTS. 

March 16, IK2I, received $('U0 ) Tine. 

Miiy 1, IB-w, " $I2:>> 3, 1,10, 
July ](>, Ian, " $l8t> > 8, 15, 6. 
What remained due Jan. lt)« ld23? Jtiu, $2(13^. 

Massichusetts Rule. 

" Compute the interest on the principal sum to 
the first time when a pay»Tient was made, which, 
either alone, or together with the preceding pay- 
ments (if any), exceeds the interest then due ; add 
that inli n\''t to the f)rlncipal, and fn m the sum 
subtract the payment, or the sum of the pay- 
ments, made at that time, and the remainder will 
be a new princ pal, with which proceed as with 
the first principal, and so on, to ttie time of set- 
tlement." 

]. For valiK; r(>(*f!iv«d, f promise to pay Jason Park, or order, Six Hundred 
DoilMr!«, with iuteroiil. March 1, \iSi2. 

p*M. STsrHB.f HTiMraoM. 
BNDOKSEMENTS. 

May I, IH2:{, received 92(K) ' 
June in, l»2-if " $ m 
t<«'iii. 17, Ih1>.% " $ 12 I 
. Ui'v. 19,180), «* $ 15 ( 8,' is; \,7', 

March 1, lM3rt, « |;1(H> 15, 10, 15. 
on. hi, l«37, " $150 J 

Ahat waji there riut* Au«;ust 31, 1898? Jtiui. $194,41. 

The priii('i|ial, 9(i(N), on interest from March 1, liSa $600,01 

Inieruat lo May 1, IteSl, (14 mo.) 42,01 

Amonnt $rt42,0<l 

Payment, May I, l8E£i, a sum greater than the iutercut SSpO,00 

Duo May I, 1H^£I, Ruminf a new princifial....... $442,00 

lAturest on $ t-b2, fnim May I, 1833, to Juno 16, 1834, ( ]3| mo.) 29,83 

Amount, carried forward $471^ 



7>iiie 
1, 2, 1,1,15.1, 
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Amount, bitraght forward. •••••.%471jn 
ftijmmi, Jnna 16, lfl94, a ram peater thaa the iotorett then du« 80^ 

Dne Jun« iff, 1>S1, forming a new principal • $39)^ 

Interatt on $aUI ,{£), Crow June Itf, IttM, to March 1, ltl36, (SMk mo.). . . 4U,1«I 

l^ijment, a Riim Ipm than the intorent then due 9 13 

Payment, a sum Un** timit tht; inlorHut ihon due. . ....... ...... .it 15 

Payment, a rtuni greater than the interest then due $I(X) 

Due March I, 182f), ronnin<* a now principal $304,99 

tnterost on $304,y», truiu Alaich 1. ItSti, to Oct. 16, 1837, (191 mo.). . . 29,73 

Amnnnt $334,73 

Payment, Oct. 16, 18S7, a sum grrater than tiio interest then due l.')U;UO 

Due Oct. 16, IP27, forming a ne\^ principal $184,73 

Interest on $I8^,79. iVom (Ui. Hi, 18127, to AugitM 31, 1828, being the 
time uf i)etth>ineni, (lU^ mo.) 9>69 

Balance due Aug. 31, 1828 $194,41 

S. For value rcf'ivf^Af I promise to pny Asher L. Bmitli, or order. Nine 11 jn- 
dred DulJars, witli uiierest. Jun<^ IG, It^. 

$900. WlUUIAM MORBU 

EN l)( )ltSEMF.N rs. 

July I, 1831, receivoil 31-')0 1 Time, 
8«pt. I«, 1822, ** a 'KJ 
iVc. 10, . M, " $ 10 



J me ll]tt2.\ »< $2) f lU l^K, 



Au-r. Hi, l*i"», ** y-»K) 
Marr.h I, Itfe?/, " $:J(K» 
What remained due Sept. 1, 182d ? jIju. $48:i,07. 



1, 15, I, 

2, 15, 2, 



15, 1,6. 



Connecticut Rulr. 

Established by the Supreme Court of the Suae of Connectieut in 1804 

" Compiile the interest to the time of the first 
payment ; if that be one year or more from the 
time the interest commenced, add it to the prin 
cipul, and deduct the payment fn»m the sum total. 
If there bo aftcsr payments made, compute the in- 
terest on the balance due to the next payment, 
and then dechict the payment as above; and, in 
like manner, from one payment to another, till all 
the payments are al)sorbed ; provided the time 
between one paymeijt and another be one year or 
more. But if any payments be made before one 
year's interest hath accrued, then compute tlie 
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interest on the principal sum due on the obli^ 
tion, for one year, add it to* the principal, and 
compute tiie interest on the sum paid, from the 
time it was paid up to the end of the year ; add 
t to the sum paid, and deduct th:it sum from the 
principal and interest, added as above.* 

" If any [)aynients be made of a less sum than 
the interest arisen at the time of such payment, 
no interest is to be computed, but only on the 
principal sum for any period." 



1. For value roc«'iv»»«l, f proin'Me to pny I'eter Trusty, or order, One 
■and Dullarii, willi iiiterust. June IH, lbS4. 
$IOUU. Jambs Patwkix. 
ENDORSEMKNTS. 

July I, 1Hi>% received $aV) \ TTrwM. 
Aujj. Ifs IK-Jii, «t $jr,7r 1,15, 1,1,1; 
Hmc. !, I^<'2 5, «* $«T( 1, 8,15,6, 
Vvh. I«, I^^is, «« 5r>'sl 6, JO. 
What was due Aiisruxi 3<s t828? Jtiu, $.'i(>7,b6. 

^10(K>,()0 priroipul of lite note. 

f^yH) iutureti' loJuly I, 1835, ( 12^ months.) 

$l()f^2,5() nmoimt. 

52/ill,fK) 1st puynient deducted. 

$812,50 due July 1, IH25. 

54,84 intitruitt to August 16, 1836, (13| hhmiUm.) 



$8'C,34 union nt. 
157 ,(M) 9d pHytnent deduct^. 

$7in,:{4 due Auffurt 16, 1826. 
4S,(S iaterest for 1 year. 



$753,96 

QQ ^ ( amount ofHd payment to Auffiist 16, 18S27 (the end 
* \ or the year), being 8^ moutlis. 



$()(;2,27 due August 16, 1827. 
19,86 interest to February 16, 1898, (6 lnontfaa.^ 



$682,13 amount. 
218,00 4th payment. 

$464,13 dne February 16, 1828. 

14,()9 interest to August 26, 1828, (6| months.) 



$478,83 due August 26, 1828, the time of settlement. 



If a year does not extend beyond the time of payment ; but if it doea, thev 
ftml the anioiint of the principal, remaining unpaid,*up to the time of settle- 
ment, likewise the smount of tlu> payment ttr payments fVom the Ume tlHty wera 
paid to the time of settlement, and deduet Uie sum of tJMSO ieTonl 
' ** <ha a*iMNUit oTiha prinnin^i ■ 



COMPOUiND PROFORIION. "211 

9 For vaiae received, I promisn to pay John V. Smith, or order Eight Eloik- 
dred and Seveuty-five DoIIhxs, with interest. January 10, li&]. 

$t$75. Uarbt VHOMaoM 

-s-sr — ENFiORSEMENTS. 

Aug. 10, 1834, fcceived $3o0 ) Time, 

I>ti«. I(i, 1825, " $:tt)0( .3, 7, 1,4,6, l,ni, 
March I, Jh'iJR, ** $ 50 ( 6, 15, 1,2.. 
July I, 1827, " SI50) 
What was due September 1 , JH28 ? Jins. $44 1. 



IT liXXVI. Practice in Compound Numbers. 

Operations In compound numbers, nx pounds, shillini^s, for instance, may b6 
thorteoed by tukiiig ahquot parln, a» in Practice itf' Federal Money j IF XX VIII. 

1. What is tiie cost of 28 bushels of salt, at 10 s. a bushel ? 

In this example, 10 s = l£. : then, k of 38 bushels is the cost in pounds, 
»hus, 38 ^ 2 = 14£., Ans. 

2. What will 40 bushels of wheat cost, at 5 s. ni |£. a 
bushel ? At 10 s. = is:. ? At 4 s. =r ^£. ? At 1 s. z= g^X. ? 

I. Hence, when the price is an ahquot, or even, 
part of a pound, we divide the number of gallons, 
yards', &c by this ahquot part, as m H XXVIII. 

Exercises for the Slate. 

1. Wh-'t will 8640 yds. of cloth cost, at 10 s. = l£. a yd. ?- 
4320. At b §. o d. = i£. ?-28cK). At 5 fc. = {£. ?-21t>0. At 

4 8. =& |£. .M728. At 3 8 4 d. = ^£. C 1440. At 2 8. 6d. =s 

i£. ?-10«0. At 1 8. 8 d. = tV£. ?-720. At 1 s. 4 d . = ^£. ?- 

676 At ] 8. 3 d. = T^£. i'-C40. At 1 8. =» ^£. ?-432. At 

10d. = 2^j8=2V£.?-300. At8d.s=s^£.?-288. At5d.s« 

j^£. ?-180. At 2i d. = ^£. ?-90. A. 1 071 W£. 

JV*0C«. — The aliouot parts of a pound, in the foUoviug ezamplea, may be 
fiHind in the former examples. 

2. What cost 20 gallons of brandy, at C s. 8 d. per gallon ?- 
6^13,4. 

3. What cost 8 yds. of broadcloth, at 10 a. |>er yard ?-4. 

4. What cost 25 bushels of rye, at 5 s. per bosliel ?-0,5. 

5. What cost 30 bushels of oats, at ^^ s. 6 d. per bushel ?-3 15. 
Am 20£. 13 s. 4 d. 
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6. What will 51 bbls. of cider coHt, at 7 g. 6(1 per bbl. f 

li2£. 15 *. 2 .*(jict, at a «. per bbl. 
6£, ?•. lid. =c«Mt, At'2«. till. pcrbU 



./Tm. lux*. St. tid. =s eiMt, at 7 1. 6 d. per bbl 

Or, 

5; = \£.)ril 

8i. 6d. = 4 <ir5«. i UiHii, 4 ) IU£. 15 H. = e<wi, at 5ii. per lil>l. 

<>£. 7 •«. li li. = C(Mt, at -J «. 1><1. i>nr bbL 



.4a«. lux*. 3 «. ti d. = eoKt, at 7 s. 6 d. \ter bbl. 



II. Hence, \vli*»n the price is not an aliquot 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
on, for several times. 

7. What will 20 yds. of cloth cost, at 128. Gd.por yard.M2,lO 

8. Whiit will 4()yardH of cloth cost, at ir»8. per yard ?-:U). 

9. What will 3(1 busiicls of corn cowt, atTs. G d jkt bushel.'* 
13,10. 

10. What cost 12 bbls. of ale, ot 178. 6 d. per bbl.i>-]0.10. 

^. (r>£. 10 8. 

11. What will 5 cwt. 3 ^'^.21 lbs. of ingar cost, at $DyOO pet 
ewt.? 

3«|rB. s|ewt. | 9n«fl0 
I 5 



] qr. = A of 3 t]n. ; then, 

14 IIm. = I iif I (|r. ; th<Mi, 

7 lbs = ( ofH ibtf. ; then, 



't^fiK) = emit of .*} cM 
4,mO =s <r<Mt «»r2 (|ra. 
3, t(i = ctMt of I <|r. 
l,3t)s7 0(Ht ofN Iba. 
,(iO ^ coitt of 7 lbs. 



Jtns. S57,tM) s= eiMt of 5 cwt. 3 qrs. 81 lbs. 

12. At !|2,50 per yard, what will 5 yds 2qr8. of broadcloth 
€o«t.?-l:C.',. What will 4 yds. I qr. cost ?- 1 0t)25. Will 6 yd» 
3qr8.»-lfW75. ^ns. $41.25. 

i:i. r» cwt. 3 qrs. I(» Iba., atf44>(» per cwt. P-.2475. 

14. 3 cwt. 1 qr. 7 lbs., at $3.<iO |Mr cwt. ?-llU25. 

15 4 yds. 2 qrs., at $2,10 per yd. r-iHo. 

16. 4 gals. 2 qU., at $3,40 per gal. .Mi^. A. $61,425. 



rELLowsHir. yns 



PIXLOWSHIP. 

1 L.XXVII. 1. Two boys, William and Thorau, 
trading with marbles, in company, gained SO cents ; WiUiam 
owned I of the marbles and Thomas |; what. was each 
one's part of the gain ? 

2. James and Rufus, owning a sled, in company, sold K 
for $3 more than it cost, that is, $3 guin ; Rufus owned f 
of it, and James i ; what was each one's share of the gain? 



Q. What ]s the Rule of Fellowship t 

A When men are trading in company, it 
eerta^ns the gain or Joss to be sha/ed by each. 

Q. What is called Stock, or Capital ? 

A. The money advanced or put in trade. 

Q. What is called Dividend 7 

A. The gain or loss to be shared by eaciu 



1. Three men, A, B, and C, traded in company ; A put ia 
$200, B $40li, and C $G00 ', they gained $300 : wliai was ettisk 
Aian*8 sliare of tlie gain ? 

ja this example, ii is evident, that B ought to have twice as much of tiM 
gt\n aa A, for his stock is twice as much, anil C 3 tiniori as much as A ; that it, 
each man's gain or loss ought to have tlie same relation to the whole gain or 
loss, as the money he put in has to tlio money thej^ all put in. The same pri»- 
ciple will apply in all ca.Hos in which a number Is to bo divided into parte, 
which shall have a given relation, or ratio, to each other, as the dividing a 
konkrupt** estate among his creditors, apportioning taxes, &e. 

Hence, from the foregoing example, we derive the followinf 
iroportions : 
A'8 stock, $200^ $ $ $ 

m : 



B's stocky 
C*s stock, 




1200 : 200 



300 : 50, A's gain. 



300 : 100, B*8 gain. 
300 : 150, C's gain. 



1200 : 400 

Wholestock,$l200J ^^^O : 600 

By ratios. These are f^o^^^, ^Vu. ^^^» =hhii the., 

SCO X i, that is, i of $t«)0, = $50, A's ; I of $300 = $100, B^ 
•nd i of $300 = $150, C's gain. 

Or, by analysis. If $1200 stock gain $300, then $1 stoek 

wai 

then 

«tock, 

galA 




ItMHam,tfart,iftiiew«k1»iicht,t]» 

Che iliirf of the caia or loai most be equal to the whole nm 
•r km; thoa, in the laal ezampls, A*a 'm^'^Brm$m + 



<^ What, ihea, b the RvLsf 

A, As the whole stock : to each man's stodL 
the whole gain : to each man's gain. 



9. Tfaip^ merchants. A, B, and C, gained, bj trading in e^m 
fmnj, ^SM; A*b stuck was ^150, B*8 $250, and C's $400; 
mhit was the gain on $1, and what was each mat's share of 
the gain ? ^.The gain onfl is $4 ; then, 4 oi $150= $37^, 
As ; 4 of $250 = ib^,50, B's ; and i of $400 -= $100, Cs. 

3. A, B, and C, freight a ship with 270 tons ; A shipped on 
board 96 tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to tiirow 90 tons overtMard ; what was the loss on 1 
ion ? and how man}- tons did each lose ? Ji. The loss on t ton 
is I of a ton ; A's, a2 ; B'8,24; C's. 34. 

4« A and B trade in company, with a joint capital of ^€00, 
A put in $350/S0, and B $249,50, and, bjr trading, they griined 
$120 : what is the gain on $1 , and what is er zh person's ahara 

of the gain? ^ns. $i , A's, $70,10; B's, $49,90. 

5. A ship, valued at $25200, was lost at sea, of which | be- 
loaded to A, ^ to B, and tlie remainder ^ C : what is th ; loss 
on $1 ? and how much will each man sustain, supposing $18000 

of her to be ensured? Ans. f ; A's, $2400; B's, $360^, and 
C's, $1200. 

Perform the following examples, in the same mannrr, bjr 
finding how much it is for $1, or unity. 

6. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 2;^ men a day : tho firss 
company consisted of 162 men ; the second, 153 ; the thirds 144 > 
the toorth, 1 17 ; and the fifth, lOd ; how many men musf each 
eompany furnish, in proportion to the whole number of £ien? 
^. The proportion ror 1 man is | ; then, | of 162 =54, ^ra^ 
oomptny; tne second, 51 ; the third, 48; the fourth^ 39 ; and the 
fifth, 36 men. 

7. Two men, A and B, traded in company, with ajouitMlpi 
(al of $1000 : ther gained 400, of which A took $^, aihi. 1 
Ibe remainder:' what was each person's stock? Jin^, MX 
rvfofiei ti stftofc : A's, $750; B's»$250. 



FELLOWSHIP. »Hi 

9. Divide $1000 between 4 persons, so that their riiares may 
be to each other as 1, 2, 3, 4. ^. $100, $200, $300, $400. 

9. A bankrupt is indebted to A $350, to B $1000, to C $1200, 
to D $420, to £ $85, to F $40, and to 6 $20 ; his whole esUte is 
worth no more than $1557,50 : what will be each creditor's part 
«f the property ? 

In adjustingr claims of this nature, it is the general practice 
to find how much the debtor pays on $1, which is, in this case, 

fi. .i. A, $175; B, $500; C, $000; O, $210; E, $42,50 : 
, $20 -, G, $10. 

10. A wealthy merchant, at his death^ left an estate of 
$30000, to be divided among his 5 children, in such a manner 
that their sharos shall be to each other a» their ages, which 
are 7, 10, 12, 15, 16 j^ars ; what was tlie share of each ? 

Ans, $.3500, $5000, $6000, $7500, $8000. 

11. A and B invest equal suius in trade, and clear $^^, of 
which A is to have 8 shares, because he spent all his time in 
managing tlie concerns, and B, only 3 sliares : what is each 
man's gain ? and how much is A allowed for his trouble ? Aiia. 
$160; A's share, $100 for his trouble ; $60, B's share. 

12. If a town raise a tax of $U)20, and all tlie property in 
town be valued at $()4000, what will that be on $1 .? and what 
will be A's tax, whose property is valued at $1200 ^ Ans. $,03 
on a dollar; A's tax, $«i6. 

In osiiossiog tazo», we must first mak? an inventory of all the property, both 
fcal and personal, ol* Uie whole town, and also of each individual who is to be 
taxed ; and, as the whole number of polh are rated at so nrnch each, the tax 
on all the polls muKt first be taken out from the whole tax, and the remainder 
ii to be aase&sed on the property. Then, to find how much any inc'tvidual 
must be taxed for his property, we need only find how much the remainder of 
the whole tax is on $1, and multiply bis inventory by it. 

JVbte. — In some states, taxes are avsossed only on the real and persona] eatftts 
•Tthe inhabitants, no poll taxos being allowed. 

13. A certain town is taxrd $2140 ; the whole property of 
the town is valued at $500000 ; tliere are 200 polls, which are 
taxed $,70 each ; A's property is valued at $1400, axiil he pays 
(or 2 polls : 

9 Polls. $ eta. Polls. 

C's, at 1200, pays for 2 ; ITs, at 825,50, pays for 3 ; 
D's, " 1265, « " 1 ; I's, « 800,40, " *'^ 2 ; 
E's, «*2125, « « 3; J's, "375,25, " "1; 
F's, « 3621, « "2; K's, " 265,30, " " 2. 
What will be the tax on $1 > and what will be A*b tax ? 
200 polls X $^70 =3 $140, amount of the poll taxes ; and 
$2140 — $140= $2000, which is to be assessed on the pro^ierty. 
$500000 : $2000 :: $1 : $,04, tax on $1. Then, to find A^t 
toz, %1a inventory being $1400, we proceed thug :^- 
$1400x$,(M=$56 
2poliiat|,70t= i$ 1,40 

$57,40, A'« whsSi Ux, An$, 



SHf AR1TUM£T1C. 

Wbat will be Cs tax P-4940. What D*t ?-5ia0. WhatE's^ 
1710. What F'sM4Gd4. What H*a?-3512. What Fs?^ 
nilOO. What J'aM571. What K*a?>19012. 



COMPOUND FELLOWSHIP. 

Y LiXXYHI. 1. Two men hired a pafltUTO for $9 , A 
pot in 2 oxen for 6 months, and B 3 oxen for 5 months ; what 
•Offht each to pay for the pasture ? 

S oxen for 6 months is the same as (2 X 6 ss) 12 oxen for 1 
«onth ; and 3 oxen for 6 months is the same as (3 X ^ =) 15 
oxen for 1 month. 

The thares of A and B are the same as if A had put in 12 

mcen, and B 15, for 1 month each ; hence the relation of 12 !■ 

*ft is the same as in Simple Fellowship, thus, 

2x6:b12> 

3 V 6s=15V27 : 12 : : 9 : $4, A s. 

27527 : 15 :: 9 : $5, lis. 



<l. How, then, does Compound differ from Simple Fellowship T 

A* Compound regards time, Simple does .noU 

Q, From the preceding example, what appears to be the 

RULE1 

A. Multiply each man's stock by the time it it 
•ontanu^d in trade. 

Then, As the sum of the products : each man'i 
product : : the whole gain or loss : each man't 
gain or loss. 

More Exercises for ike Slate, 

%, Three merchants, A, B, and C. enter into partnership. 
A pnU in ^0 for 4 mo., B $50 for JO mo., and Cf $80 for 13 
BO.; but by misfortune they lose $50 : how much loss must 
Mch man sustain ? " 

Ans. 




9. Three butchers hire a pasture for $48 ; A puts in 80 shee^ 



%r 4 mo., B 60 sheep for "2 mo., and 'C 72 shrep for 5 mo. ; 
what share of the rent must each man pay f C A\ $1 0,20. 

Jitu. I B\ $ 7420. 
C s, $21,6«. 



MfiNSURATIOn. 



9U7 



4. Two merchants entered into partnership for 16 mo. ; A at 
irat put in stock to the amount of $600, and, at the end of U 
months, put in ^100 more ; B. put in at first $750, and, at th« 
expiration of G months, took out $250 ; with this stock they 
famed $386 ; what was each man's part ? a ^ ^ A's, $M^i7&f 
* •^"*- i B's, $185jwa 




the 
man 



wliat was each 



year, tliey found they had gained $S72: 
s share of the gain ? 

Jins. A's share, $384,929; B's, $250,71; C*s,$23G^ 



MBNSURATION. 



1 LiXXIX. SQUARE MEASURE. 

Q. What are your ideas of a Square 7 A ' 

A. It is any thing which is as 
ong as it is wide. 

Q. What kind of a ^gure does this aa the right 
appear to be t 

A. A square figure. 

Q. Why? 

A, Because the side AB is as 
long as the side BC. D G 

Q. How many sides has this fij°;are, and what is their length t 
Q. How many equal comers baa it ? 

A. Four. 

Q. What are these coniers generally called f 

A. Angles. 

Q| How, then, would you describe a Square figure f 

A. It has four equal sides, and four equal 
angles. 

Q. In the above figure, if each side be ! Ami ia length, what oagkl 
k lobe called? 

A. 1 squar^ foot. 
19 



ARITHMBnc. 

l^flfllMffdesofaiquvttbecsch 1 yardia A 3 fe«t se 1 ymrd. B 

le^fih, «f ia the figure «o Um rigbt, whai ought 

li to be called ? *i 

A. 1 square yard. S 



Q- In this square, I petceive there oro tenrenl '2 
Cnaller aouares contarned in Uv» larger. If you j| 
count all the taaller squares^ allowing each one % 
to be 1 foot, how many square feet or square ^ 
yards w:!! they make T 

Q.WIiyT jj ^ 

A. Because there are 9 small squares, each con* 
tainin^ 1 sq. ft., which make 9 sq. ft., i. e., 1 sq. yd. 

Q, How many square feet, then, make l square yard f 

A. 9. 

Q. If yre multiply S feet (the leni^lh of I side) by the width, 3 feet, 
making 9, the same Result is pmduced as iiefore. What, then, will 
muItipT^'ing the length of any square by the breadth, or the length into 
itaelf, give t 

A, The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many square inches in a figure 2 inches long and 2 iochea 
wide? 

A. 2x2 = 4. 

Q. How many in a figure 4 inches long and 4 inches wide T 12 
mchcs square, that is, 12 inches loii":. and 12 uiches wn.el 8 inches 
square T 6 inches square ? 20 inches square t 30 inches square t 

Q. How many square feet in a figure 1 foot, or 12 inches, squa<e f 

A. 1 square foot. 

Q. How many square inches in 1 square foot 7 and why ? 

A. 144 sq. in. ; because 12 in. X 12in. = 144. 

Q. How many square feet in I square yard T and whv ? 

A. 9 sq. ft. ; because 3 ft. x 3 ft. ='9. 

Q. How many square yards in I square rod t and why ? 

A. 30i sq. yds. ; because 6i yds. X 5J yds 
= 30i. 

How many square feet in ! square rod ? and ^-hy T 

A. 272i sq. ft, ; because 16J ft. (the number 
of feet in 1 rod in length) X 16| ft. = 272^. 

Q. This figure on the right A B 

is called a Parallelogram: 



figure which is long- p 
er than it is wide. 



K 




£ C 



MKlfSUIlATiON 9l« 

fQ. We tee by this figure, that there are two kind* el Paraltcle- 
crams, viz. AfiCi) and ABflF. By insiicctiug these they will be 
K>uud to be equal : how, then, may a raralfelog^raro be defined f 

A. li is a figure which has its opposite sides of 
«qaal length, and its opposite angles equal. 

Q. ir this Hgiire had been sr|uare. aorl each side 2 feet in length, it 
IS plain thai il would have contained 4 square feet ; but, allowing the 
loug^st side to be 2 feel, and the shortest side only 1 fool, it will, of 
■course, contain but ^ as many square feet : how many, then, docs it 
eontain 1 

A. 2 ft. (length) X 1 ft. (breadth^ = 2 sq. ft. 

Q. If a figure I inch m breadth and 1 inch in length contains 1 
tqaare inch, bow many itquare inches will a figure 1 incTi wide and 1 
inches lons^ contain ? 3 inches long 7 4inchesiougf 8 inches long f 
iS inches loas ? SO inches long ? 

-Q. If a figure 1 foot wide and 1 foot long contams 1 square foot, 
liow many 8(]uare feet will a figure 1 foot wide and 2 feet long contain t 
3 feet long 7 4 feet long 7 8 fee» 'ong 7 10 feet long 7 

Q. How, then, rlo you proceed to find the square feet, inches, &.e. 
of a square or parailelo0:rani 7 

A. Multiply the length by the *^ieadth. 

1. How many square feet in a room 10 feet long^ and 2 
feet wide? (10x^=^0 sq. ft., ^ns.) In a room 8 fee* 
wide and 12 feet long ? 20 feet long ? 

2. How many square rods in a piece of land 4 rode wide 
and 8 rods long? 10 rods long? 11 rods long? 12 rods 
long ? 10 rods long and 4 rods wide ? 

Q. When a piece of land, in any shape, contains 40 square rods, 
what is it called ? 

A. 1 rood. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

Q. When a piece of laud, in any shape, contains 160 «quai« rods, 
what is it called 7 

A. I acre. 



4. How many square rods in a piece of land 20 rods long 
and 2 rods wide? IIow many such pieces will make an 
acre, or 160 square rods ? 

5. How wide must a piece of hmd be, which is 60 rock 
iMWy to Hiake an acre ? 40 rods lon^^ ? 20 rods laa^ ? 

£ How many square feet of boards are contained m the 
floor of a room 10 feet square? 20 feet oqnare? 10 ftot 
wide and 20 feet long? 20feet wideandSOf^atlM^? 



ARlTJLMJiTIC. 

7. HoTT nmny sqtiare yards in a fis are 3 feet ]ong and 3 
feet wide ? 6 feet square ? 10 feet Tonj and 9 feet wide ? 
H feet long and 2 feet wide ? (2 X t) = 12 -^ 9 = I'l yds., 
•tfiu.) Id a figure 10 feet long and 4 wide ? A, 4| yds. 

8. How many square yards m 9 square feet ? In 108 ? In 
72? In99? In27? In 80? In 37? 
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Q. How, Uien, must square feet^ square inches, &c. be divided T 

A. Square inches by square inches, square feet 
by squaer feet, &c. 

5 ■qaara milesu 
Q. We are now prepared to an- 
swer that interesting^ question w|ych 
•ceurs in Ge< graphy, viz. the difler- 
ence between miles square and square 
miles. The figures on the right are 
introduced for uie purpose of its illus- 
tration. Examuie them attentiveiy ; 
then tell me, for instance, What is the 
difference between 5 square miles and 
5 miles square ? 

A, 5 square mites 
means 5 miles in length and 
only 1 in breadth ; but 5 
miles square means 5 miles 
in length and 5 miles in 
breadth, making 5 times as many miles as only 1 
in breadth ; that is, 25 square miles. 

From these illustrations we derive the following general 

RULE. 

Q. How do you proceed to find the contents of a Squar* or 
Parallelogram 7 

A. Multiply the length by the breadth. 

Exercises for the Slate, 

1. In a loom 16 feet long and 11 feet wide, how many sqnm 
feet.J» A, 176. 

2. How many acres in a piece of land 5G0 rods long and 33 
rods wid6 } 560 X 32 = 1 12 square acres, Ans, 

The pupil must recollect that square inches must be divided 
by square inches, square yards by saaare yards, dto. 

3. flow many acres in a piece of .land 370 rods wide aad 42i 
fodi leiig 7 A, 966 acies« »D rods. 



MENSURATION. Ml 

4. How many rods long must a piece ef land be, which is 8i 
rods wide, to make 1 acre P-2. How many rods wide to mak^ 
4 acres ?-8. How many rods wide to make 200 acres ?-40i. 
A. 410 rods. 

5. How many square feet of boards are contained in the fiooi 
of a room 40 fl. in. long and 10 ft. 3 in. wide t (Reduce tht 
inches to the decimal of a foot.) A, 415,125 ft. = 415| feet. 

G. How many acres are contained in the road from Bostoa 
tJ Providence, allowingrthe distance to te 40 miles, and tkt 
average width of the road 4 rods.'' A. 320 acres. 

7. Hoir many square foet are contained in a bo&rd 12 inches 
long and 12 inches wide ?->l. 12 inches wide and 24 inchin 
long .?-2. '3 feet long ?--3. 20 feet lon^ .'-20. A. 26 feet. 

8. How many square feet in a board 1 fl. 6 in. wide and It 
A. 9 in. long .' A, 28,125 fl. == 2ti\ feet. 

9. How many yards o^ 'r'lrpeting, that is 1| yd. wide^ will 
eover a floor 21 n. 3 in. lung and 13 fl. 6 in. wide ! 

A. 25iJi yards 

10. How many feet of boards will it take to cover t?*e wallt 
of a house 30 u. 6 in. wide, 40 il. 9 in. long, and 20 ft. high .* 
and what will they come to, at $10 per 1000 feet.' A. 2850 feet, 
cost $28^. 

11. How many shingles will it take to cover the roof of a 
bsirn 40 feet long, allowing the length of the rafters to be 16 




lonf 
tome to, at $15 an acre.' A. $16875. 

13. What will a lot of land, 1 mile square, come to, at $20,7S 
per acre? A. $13280. 



IT LiXXX. flOIJI), OR CUJilC MEASURE. 

Q. When a block > . inch long, 1 inch tliick, and 1 inch wide, Ik>w 
nsiiy solid inches is it said to ceiilain ? 

A. 1 solid or cubic inch. 

Q. How many solid Teet does a block, that is 1 foot loiig, 1 ft>tl 
tfiick, and 1 foot wide, contain ? 

A. 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot lonj^, contains 
1 solid foot, bow many solid feet does such a block that is 2 feet long 
contain t 3 fMtbng? 5 feet long? 10 feet long? SO feet long T 
10 feet long 7 

Q. How maa^r solid feet does a bloek 9 feet long, S feet thick, wa4 
1 foot wide, contain 7 S feet wide ? 3 feet wide f 

Q. How many solid inches does a block 3 inches lonsr. 9. U »> ■*? 
wide, and 1 ineh thick, contain T 2 inches thick T •» inSlies itiick f t$ 
thick T 

19 • 



mm ARITHMBTIC. 

Q. Ilowy then, would you proeeed, to find bow mmy tolid 

IKbcs, &r. are coutaiiied in a srakl body ? 

A. Multiply the length, breadth and depth to» 

gelher. 

1. How many solid feet in a block 4 feet thick, 2 feel 
wide, and 5 feet long ? ^ns, 4 X 2 X 5 = 40 »iolid feet. 

2. How many solid or cubic feet in a block 12 inches 
long, 12 inches wide, and 12 inches thick ? A, 1 solid foot 

Q. When a load of wood contains 123 solid Teet what m U 
•ailed ? 

A. 1 cord. 

II, How many solid feet in a piie of wood 8 feet longf, 4 
feet wide, and 4 feet high? A. 128, izz 1 cord. How manj 
eords of wood in a pile 8 feet long, 4 feet wide, and 8 feet 
high ? A, 25G solid feet, — 2 cords. 

Q. In common language, we say of a load of wood brought ta 
market, if it is 8 feel loVisf , 4 feet high, and 4 feet wide, that it is a cord, 
or it contains 8 feet of wood. But this would make l!^8 solid feet; 
what; then, is to be understood by saying of such a load of wood, thai 
it contains 8 feet of wood ? or, in common languag^e, ** -there is 8 
feci of it" ? 

A. As 16 solid feet, in any form, are J of 128 
feet, that is, i^ of a cord, it was found convenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot; then 8 such cord feet will make 128 solid 
foet, or 1 cord, for 8 times 16 are 128. 

Q. How, then, would you bring solid feet into cord feet T 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 
feet high, and 1 foot wide ? How many in a load 8 feet long, 
2 feet high, and 2 feet wide ' 8 feet long, 4 feet wide, and 
2 feet higli ? 

5. If, in purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet must there 
be in the load ? How many solid feet to contain 4 cord 
feet? 5 cord feol ? 6 cord feet? 7 cord feet? 8 cord 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet Igag, 1 
fuo% wide, and 4 feet high ^ 

In pcrforminf this last example, we multiplx 4 feet (the Iralshf) tw 1 A» 
(IM wiUth), msLklnf 4; tbon. this 4 bj 8 fuetCtii* lenfftb), aiSu^ a8<4-l 



M£I>iSURATiOJN. 



fcr _ ... 

prcHlwie the same rotult oi Lofore ; tliuB, 4xl='^-«-9 = 3 cord feot, 
fttftelbre. 




Q. Wlicn, tlien, a load of wood is 8 feet lon», or contains tW. 
leng^ths, each 4 feet (which is the usual leng^Ii oiwood prepared fi . 
market), what easy method is there of finding how many cord feet su<*4 

a load coiitains 7 

A, Multiply the height and breadth together, 
and divide the product by 2. 

7. How much wood in a load 8 feet lon^, 3 feet high, and 
2 feet wide? 3 X 2 = -i- 2=3 cord feet, ^n^. 

8. How many cord feet in a load of wood 2 feet high, % 
feet wide, and of the usual lengtli ? 3 feet high and 2 feet 
wide ? 3 feet wule and 3 feet higfh ? 4 feet wide and 4 feet 
high ? 4 feet wide and 6 feet high ? How many cords in 
ft load 4 feet high, 4 feet wide ? 

9. Plow wide must a load of wood be, . which is 8 feet 
long and 1 foot high, to make I cord foot ? How wide to 
mnlce 2 cord feet? 3 cord feet ? C cord feet? 10 cord feet? 

J 0. What will a load of wood 8 feet long, 3i feet wide, 
and 4 feet high, cost^ at $1 per foot ? 

The foregoing remarks and illustrations may now be embraced 

in the following 

UUJLES. 

Q. How do you Hnd the contents of any solid or cube 7 

A. Multiply the length, breadth and depth to- 
gether. 

Q. When theleni^h of wood is 8 feet, how can you find the num- 
Wr of cord feet it contains, without multiplying by 8 and dividing 
by 16 7 

A. Multiply the breadth and height together, 
mid divide the product by 2 ; the quotient will 
be cord feet. 

Q. llow do you bring cord feet into cords T 

A, Divide by 8. 

JVMs.—- If the wood ii only 4 fnct In longth, proceed as iMt directed ; t h eft, 
m 6 feet in length is 9 times m aiiich wood as ooiy 4 feet in length, hence i tlH 
i«sult,fi>und as above, will be the anrwec in eord feet; that it, divide if t 
•wiee, er eaee bj i 
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Exercises Jor the Slide. 

1 How many solid feet in a load of wood 8 feet lon^, A 
wide, and 34 feet high ? 4 X 3^ » 14 -4- '^ = 7 cord £eet, Ant. 

2. How many feet in a load ai^ wood 5 fl. 6 in. high, 3 fi. 9 ia. 
wide, and of tiie usual length ? 

(Reduce the inchei to the decimal of a foot.) jtf. lO-f^yVW^^lO^ ft. 

Perform this last example by reducing the inches of a foot to a eommoa 
taction. This mutliod, in most caaee, will be found preferable : thus, takiag 
M» last example : — 

5 ft. 6 in. = 5i ft-^-y-J then, 3 ft. 9 in. « 3^ ft. «= Jj»- X 

V = •''1* -^ 2 = W = lOA, '^ns.y as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft. » 
in. thick, how many solid feet? A. Decimally, 75,96875 

feet = 75jj feet. By common fractions, -y-X-V^xV"*" 

*|f J- ss 7531 ^«et, Ans.y as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how hlgli 

must it be to make I cord ? 

In this example, we know that the helffht multiplied by the width, and thk 
■roduct divided by 2, miMt make 8 cord feet, that is, 1 cord or load; henee, 
ix2 = 16-f-3=:5^ feet, hcii^ht, Jliu. 

5. If a load of wood is 5| feet high, and 8 feet long, how wid* 
must it be to make 2 cords ? 

% cords = 16 cord feet ; tlien, 16x2 = 33->-5| = 6 feet wide, .Otu, 

6. If a load of wood is 5^ feet high, and 8 feet lone, how wide 
must it be to make 3 cords ?-9. 4 cords ?-12. 8cords?-24. 
J. 45 feet. 

7. How many solid feet of timber in a stick 8 feet long, 10 
inches thick, and G inclies wide ?-3|. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide ?-12^. 20 ft. 6 in. long, 24 inches 

wide, and 1 ft. 9 in. thick .'-71|. jj. 87-ft ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mil* 
long, how many cord feet, and how many cords ? 

A, 10725 cord feet » 1340| cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
10 inches wide, and 12 inches tliiok } A. 100 feet -f- 50 ss 2 tons. 

10. How many bricks 8 Inches long, 4 inches wide, and 2^ 
isches thick, wiu build a wall in front of a garden, which is W 
be 240 feet long, 6 feet high, and 1 foot 6 mches wide ? 

A. 51840 britiM 
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DUODECIMALS. 

^ JLXXXI* Q. From what is the word duodecimaU derived I 

A. From the Latin word duodedm, signifying 
twelve. 

Q. In conimon decimals, we are accustomed to suppose any whol« 
thing, as a foot, for instance, to be divided into ten equal parts ; but 
how is a foot divided in duodecimals 1 and what arc the parts called Y 

A. Into twelve equal parts, called inches or 
primes ; and each of these pants into twelve other 
equal parts, called seconds; also each second into 
twelve equal parts, called thirds, and each third 
into twelve equal parts, called fourths, and so on 
to Bi\y extent whatever. 

Q. What, then, are duodecimals f 

A. Fractions of a foot. 

Q. What fraction of a foot is 1 inch t 

A. ^ ft. 

Q. \Vhat fraction of a foot is 1 second f 

A. -^ of tV=ttj ft- 

Q. What fraction of a foot is 1 third t 

A. ^^ of tV of tV = ttW ft- 

Q., What fraction of a foot is 1 fourth ? 

A. t^ of tV of tV of tV = ^T^ ft- 

Q. Now, since ISths multiplied by 12tlis make ]44thSy and i^^ 

■lake iV; also; 144ths multiplied by ISihs make 1728ths, and t^I 

make tT T j i^ is plain that we may write the fractions without their d«- 
•ominalors, by making some mark to distinguish them. What marka 
Ste generally use«i for this purpose ? 

A. 12ths, inches, or primes, are distinguished 
Dy an accent, thus ; 8' signifies fj, 8 inches, or 8 
primes ; T' = ^^Jj, or 7 seconds ; 6''' = -j-^, or 6 
thirds, &c. 

Q. We have seen that ISths multiplieil by ISths pro* nice 144thij 
what, then, is the product of 5' (inches or primes) multiplied by r 
^kes) 7 

A. 3&^% that is, 35 seconds, or ^|\-. 

Q. What is the product of 5" (seconds) moltiplied bjT (iBchtl)! 

A. 35''' that is, 35 thirds. 
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if. What is die procitict of 5'' (secoiiils) n:ulti|ibcd bj 1" (secmids) 1 

A. 35'"', tliat is, 35 fourths. 

Q. How may Uie value of the product always be detenninedl 

A. By placing us many marks or accents at tlie 
right of the product as there are marks at the 
right of both multiplier and multiplicand counted 
together. 

Q. What, then, wodtl V"" (fiAJis) multiplied by Z""» (suUhs) pw. 

A. 66'""""", that is, 56 elevenths. 

Q. What would 7" (sccunds) multiplied by b'" (thirds) prodtM»7 

A. 35'"", that is, 35 fifths. 

Q. What would 8" multiplied by 3" produce? 

A. 24'"', (fourths.) 

Q. From th«: p^ec Viug-, vwhat appears to be the x'aIua of feet nq^ 
IK lied by nrimes cri.xScs 1 or \%hal do feet multiplied by prime* giv« 1 

A. Primes. 

Q. What do primes ^^uliiplied by primes give T 

A. Seconds. 

Q. What do primes w iV^JIed by seconds give T 

A. Thirds. 

Q. Whav ' seconds n; vY\ Ved by seconds g^ve T 

A. Fourths. 

Q. AVhat do seconds miK-LKvd by thirds give T 

A. Fifths. 

Q. What do thirds multiplied by thirds give 1 

A. Sixths. 

X'cle. — Tliis might be extended in the same mnnner to any iodefinit* lM^;t> 
Vbe following table containa a few of these denominationa. 

lUpeat the 

TABLE. 

\^"" (fourths) ...... o„d» 1'" (third.) 

12'" , (thirds) w^ I" (second.) 

12" f seconds) nae 1' (inch or prime.) 

12' (inches or primes) mi» 1 foot 



Q. How may duodecimals be added and subtracted t 

A. In the same manner as compound numbers ; 
12 of a less denomination always making 1 of a 
greater, a» in the foregoing table« 
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MULTIPLICATION OF DUODECIMALS. 

il. What are duodecimali used for ? r . t 

A. For measuring any thing respecting which 
length and breadth, also depth, are considered, 

1 . How many square feet in a board 10 ft. S in. long, and 
1 ft, 5 in. broad? 

We have seen how iuch an example may bo performed by commoa dncimak-s 
»• will now perform it by duodecimaLi. 

OPERATION. 



Length, 1 ft. 8' 
Breadth, I 5' 



4 
10 



5' 

8' 



4" 



Avs, 15 1' 4^' 



8 inches or prime&=T;V of ». 

foot, and 5' (primes) =tV o^ "* 

foot; then, tV X A = "A^ o' 
a foot, that is, 40^' (seconds) =■ 
3' (inches) and 4" (seconds^ : 
we now write down 4" at th« 
right of the inches, reserving 



the 3' to be carried to the inches. 

rn multiplying 10 feet by the 5', we say * ° ^ i^ = ^ J or 50' 
(inches), and the 3' we reserved makes 53^, =4 feet and 5^,. 
which we place under feet, and inches in their proper places. 
Then, multiplyinff 10 ft. 8' by 1 ft. makes 10 ft. 8', which Ve 
•jvrite under the 4 ft. 5'. We now proceed to add these two 
products together, which, by carrying 12, after the mannei* 
of compound rules, make 15 ft. 1' (mch) A'f (seconds), tht 
Afiswer, 



It will be found moat convenient in practice to bc»in by multiplying the mu^ 
MpJicand first by the feet, or l.ighesi, denoraiualion of the multipliur, then by tli* 
Ittchcs, &c., thus : 

I X » sa», and 1ft. X 10 ft. = 10 ft; Then 5' X 
8* = 40" rs 3*,. (to carry,) and 4", (to write down) i 
10 X 5* = SO* -j- » (to carrv'k = S^ = 4 ft. and S*, 
which we write down ancfernealh the 10 and 8*. 
Then, the sum of these two pKxIucts, ad<Jod together 
as iMiore, is 15 ft. P 4" Jins.f the same result as th» 
other. 

JVote.'-nad We been required to multiply 15 ft. 
1' 4" by feet ami inchjs a^in, we should have pro., 
ceeded in the same manner, carrying "' (thirds) (hm 
place farther towards the right, aiid "" (foortbi) 
another place still, and so on. 



OPERATION. 
10ft. S' 

I 6' 



10 
4 



8' 



4" 



15 1' 4 



// 



From these examples we derive the (bllowing^ 

RULE. 

Q^ How Jo yoa multiply in duodecimals T 

A. Begin with the highest denomination of th» 
multiplier and the lowest denominatiDn of tbt 
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multiplicand, placing the first figure in each prod* 
uct one place farther towards the right than the 
former, recollecting to carry by 12, as in com- 
pound rules. 

More Exercistsfor the Slate. 

t. How many fc^t in a board 2 fl. 6' wide, and 12 ft. S' loiifff 

J*. 30 ft. 7' 6". 

3. In a load of wood 8 ft. 4' long, 2 ft. G' high, and 3 ft. 9 

wide, how many solid feet? A. 67 ft. 8' 6". 

JAae. — Arlilicorii compute their work by different tneaniTM. Gloxin^ ftntf 
nanoii*! flnt work art cinnpiitotl liy the iqtiiirc fiKit : paintins;, paving, plsste* 
In;, &.C. hv thn liiiuhrr yinl ; fluofin^, rooting, tiliiie, &.C., by the nqiwre of 109 
foet } brick work hy the' rod of lU^ ffct, wliose square ii Sf72|; the contents of 
balcH, rnflOH, jk^c, by llie Ion of 4U cubic feet ; and tiie tonnage of sbipa by tbm 
tan of 05 foot. 

4. What will be the expense of plastering the walls of a room 
• ft. & high, and each side 16ft. 3' long, at $,50 per squara 
yard? Ji. $:i0,(i!)44.. 

5. How many cubic feet in a block 4 ft. 3' wide, 4 ft. 6' long, 
and 3 ft. thick t A, 57 ft. 4' C". 

6. How much will a marble slab cost, that is 7 ft. 4' long, and 
I ft. 3' wide, at $1 per foot.=' A, $J>,lGi. 

7. How many square feet in a board 17 ft. 7' long, 1 ft. 9 
wide.? A, 24 ft. 10' 11". 

8. How many cubic feet of wood in a load 8 ft. 7' long, 3 ft 
V high, and 3 ft. 8' wide .? A. 82 ft. 5' 8" 4'". 

9. A man built a house consisting of 3 stories ; in the tipper 
ftory there were 10 windows, each containing 12 panes of 
gloss, each pane 14' long, 12' wide ; the first and second storief 
contained 14 windows, each 15 panes, and each pane 16' long, 
12' wide : how many square feet of glass were there in the 
whole house } A. 700 scj. ft. 

10. What will the paving of a court-yard, which is 70 ft 
long, and 56 ft. 4' wide, con^ to, at $,20 per square .' 

A, $788,6a 

11. How many solid feet are there in a stick of timber 70 li 
hag^ 15' thick, and 18' wide ? A, 131 ft. 3'. 



Questions on the foregoing. 

f . How many pence are there in 1 8. 6 d. ? How miij 
*nt8? 
2. What will 4 yards of cfoth cost, ir cents, at 1 a. 6 d 
jryard? At :i s. per yard ? At4s.ed.? At68.? At 
&I Atl0a.6d.? 



r. 



QUBSTIQM. -9^$ 

8^ If a nMn consume 1 lb. 9 oz. of bread in rweek, how 
BHidU would he consume in 1 moirth ? 

4. At 4 cents for 1 oz., what would 1 lb. cost ? 
^'5 Ai 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost ? 

1. If a man spend $2| per day, how many days would he 
tM) ui spending $4^ ? $61 ? $12| ? $20 ? 

ti How many marbles, at 4 cents apiece, must be given 
for i^ apples, at 2 cents apiece ? 

^ How many yards of cloth, at $4 per yard, must be given 
for t; bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 
d^js.? For 18 bbls.? 

10. What part of 1 month is 1 day.^ 2 days? 4 days? 

5 dsyH ? 6 days ? 7 days ? 10 days ? 20 days ? 29 days ? 
i i. What is the interest of $1 for 12 mo. ? 10 mo. ? 9 

mo-f* 6 mo.? tJmo.? 1 mo.? 15 days? 

154. What is the interest of $6 for 1 yr. 2 mo. ? 2 yrs- ? 
I yi I mo.? 9 mo.? 2 mo.? Imo.? 15 days? 10 days? 

6 dhys ? 5 days ? 1 day ? 

j:t What is the amount of $1 for 6 mo. ? 3 mo.? 2 mo.? 
) iihh ? 15 days ? 

14. {Suppose I owe a man $11S, payable in 2 yrs. 6 mo., 
without interest, and I wish to pay him now, how much 
ought I to pay liim? 

15. What is the discount of $115, for 2 yrs. 6 mo. ? 

1(). William has I of an orange, and Thomas j^ ; what 
part of an orange do both ow«i ? 

17. Harry had | of an orange, which he wished to divide 
equally between his two little sisters ; can you tell me what 
part of an orange each one would receive? 

18. Which is the most, ,5 of 20, or ,25 of 40? 

19. How many times can you draw jj of a gallon of cider 
from a barrel containing 30 gallons ? How many times i of 
a gallon ? How many times f of a gallon ? How many tunep 

^ of a gallon? 

20. A man, failing in trade, is able to pay his creditors on- 
ly $^i^k on the dollar ; how much will he pay on $3 ? Ob 
$4? On $12? On $13? On $300? 

21. A man, failing in trade, was able to pay olW $,16f on 
the dollar ; how much would he pay on a deot of $4 ? $6? 
$10? $9? $^0? $100? $600? 

!|2. Two men bought a barrel of flour for $10 ; one gav« 
$3, and the other $7 : what part of the whole did each pay f 
What part of the floor most each have ^ 
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I8L If 90 bQilMU of oats cost 910, whftt is dMtt a busbel? 
WkiU will 5 bushels eost? What will 30 boriiels ? 

94. If 3 men mow a field m 8 dam how ma&y.mea will 
BOW the same in 2 days ? In 1 day? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $3; and 
B#5 ; what fractional part of the whole did«achrpay ? The 
prNltl from the pasture were $16; what* was each mftn*s 
ahnie of the gain? 

•IS. Three men. A, B, and C, are enga^d in trade ; A 
pots in $4, B $5, and C $6 ; they gained $S) : what is each 
due's share of the gain f 

27. Two men, A and B, hired a pasture for $12 ; A put io 
1- cow 4 months, and B 2 cows 3 months ; what ought each 
tojray? 

28. A merchant, having purchased a piece of broadcloth 
for $2 per yard, wishes to make 20 per cent un it ; what 
pnce must he ask for it ? 

29. William has ^ of a dollar, Thomas -^y and Harry ^ ; 
how many cents have they in all ?- 

30. A merchant sold calico at $^ per yard,' and thereby 
gained 10 per cent ; what did it cost him per yard ? 

3K Harry, having J, of an orange, g|tve -^ to Thomas, who 
gave i of his part to his little brother, and Kept'the remain- 
der himself; what part did he keep? How much is ^ of { ? 
How much docs \ of -J of J from ^ leave? 

32. How much is 1 X i of i ?-l. How much is 1 X f 
off?^ 

3a What is the quotient of f divided by.f ? 

34. H4w much does | exceed ,75 ? 

35. How, much does f exceed ■^? 

36. How many, strokes does a regular clock strike in- 2 
hours? 3h.? 4h.? 5Vh.? (Hi.? 7h;? 8fa.? 9h.H 10 
h.? 11 h.? 12 h.? 24 h.? 

. 3A How many square feet in a board IJ? inches wide, and 
43 inches long ? 36 in. long ? '72 in. long ? 

38. What part of an acre of land is there in your father^ 
garden, allowing if to be 4 rods long and 2 rods wide ? ^ 
rods wpJe? 

39. How many cord feet of wood are contained in a kmd 
8 feet wide, 2 feet high, and of the usual length ? How 
many feet in a bad 6 feet high and 3 feet wide? ^ %«t 
high and 6 feet wide ? 4 loot high and 2i feet wide ? 



4D* ttow^xomnr^oCA feet in a block IS indies Ibng, 13 
_ jhetrt^ci^^d 1 2 inches wide ? 12 inches k>ng, lUnnc^KS 
uride, and 6 inclies tliiek ? 

41. How long will it take to count $1000, at the rate of 
50 a minute ? 

42. What is the difference between 4 square feet and 4 
feet square ? 10 miles square and 10 square miles ? 3 rods 
square and 3 squarf^ rods ? 

A pamnthesls. nnclosing several nanbeni, sifpfiifies that these numbers ara 
)o be taken U>»ether, or as one who! autnlicr ; but- wheti iwrforming sutArao- 
Hon anti addition with th«»e and ol' er numbers, they way be taken either aa 
k<efure, or one by one, thu*t — 

/ 16 _!. 4) X 3 b*«),^ <aa 16 -f- 4 = 90 X 3 = 60. 

Or, (IG X 3) = 4«. 4x3 = iaL Then, 48 -f 12 = 60, the same M Jwfow 

43. (9 +3) + 8 = how many ? .A 20. - 
4^* (f) _* 3) -^4 =31. how many ? ^.' 2. 

45. (15 + 5) X 4==liow many? ^. 80, or 60+20. 

46. (15 — 5) X 4 r= how many ? A. 40,or (K)— 2a 

47. (9 + 3) — 3=3howra»itjr? .^'4, or3+l. 

48. (9 — 3) -^ 3= how many ? ^. 2, or 3 — 1. 

49. (12 — 8)'-r(3+lj = liowmany? ^ l,or3— 2. 
Aline, or vinculum, d-awn over numbers, is sometime! 

«ifled instead of aparenth sis. 

50. 4 + 8 X 12 = how many ? A. 144, or 48+9& 

5T. 2£.4s. X 2 =: hov much ? A. 4£. 8 s. 
52. (2 s. G a.) X 2= h iw much ? 
53] (7 s. 6 d.) X 4 = how much ? 

54. 3xTx 2l<W= how many ? , „ _ ^ 

55. How many minut' s of motion make 2 dejgrpeea of 
motion .5 How many sec n^ ofmotion maJce 3 inmutes of 

56. How many decreed Is the circumference of the earth ? 

57. The eartli, you kn >w, turns round once m every 24 
hours, or, in common la iguage, tlie sun moves round the 
earth in that tiiiie ; in w at time, then, will the sun travel 
over 15^ (degrees) ? and why ? A. 1 hour for Mf — 24 h. 
— 15° 

5& In what time will he travel over T (degree) ofmotion? 

A. iV of 1 hour, or ^ of 60 min., =4 miiL 

59. In what time will he travel over 1'. (minute) ofinoUqn? 

^ -iV of 1 mm., or tV o^ ^ ^ec, = 4 secondi. 

Q By thd foreiroinff we see that every dc^ce of molion ««*«• jj 
MN^aee S limeTf 4 minutes, and every mmult of moUon a drffef- 
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W4 ■■fMiii, nam, mmm 
fat «vlk, caaTSK ten BM knrto iMl tke 
mt piaoe aad inoihtr, aAcr kaomiag ihar dilicreace in Um^ 

A. Multiply the difference of longttade in de- 
grees and minntes by 4 ; the product wiJI be their 
difference in time, in minote9 and seconds. 

60L What m the difference in time between two places, 
viioee difference in longitude is 2° 4' ? jI 2° 4' X 4 = 8 
minntes and 16 seconds, the difference in time. 

61. What is the difference in time between two placed^ 
whose difference in longitude is 5^ KK ? j9. 20 m. 40 sec. 
What, when the difference of longitude is 8^? ji. 32 m. 
IslO^? ^ 40 m. UISP? dl S) m. = l hour. IslSF 
15^? ^ ILlm. 



Q. He fon travels from east to west : which place, then, miU hai« 
fte earliest time 7 

A, The one most easterly. 

62. There are two places, the one situated in 10^ £. lo< 
fitude, and the other in 4° £. longitude ; what is the differ 
•nee in time between these two places? When it is 24 
jnmutes past 6 o'clock in the former, what hour is it in the 
latter ? ^ 24 minutes, difference in time ; then, 10® being 
the most easterly place, it is tliere 24 minutes earlier than sa 
4® ; that is, when it ii 24 minutes past 6 at 10®, it is only 6 
at 4®. r , / 

63. Boston is situated about GP 40^ E. longitude from the 
•ity of Washington ; when it is 2 o'clock at Washington, 
what o'clock is it at Boston ? ^ 26 m. 40 sec. past 2 o'clock. 

64. « I recollect of reading a story once of a gentleman 
foing to a foreign country, who had a fancy to look at a 
©right star every evening, at the same moment, with a cer- 
tain lady whom te left behind, and they agreed to look at it 
at 9 o'clock ;" but, it seems that, when the gentleman was 
in a different longitude, the time would, of course, be dif- 
ferent ; as, for instance, when he was in longitude differing 
SO® W. from where the lady was, she most probably ha4 
«tired to rest, and was, perhaps, asleep, while he was 
pzing at the star. Can you tell me what o'clock it wasL 
tten, where she was? When h-i was 60^ of W. longitud* 
vom her, what hour of the nighi was it at the place whet 
M Udy resided ? 



QUESTIONS. 

Exercises for the Slate. , 

1. Write down three millions, three handled and tlitee thorn- 
■and, three hundred and three. 

2. What is the difl^rence between 50 eagles and 4599 dimes P 
/S. $40.10. 

3. What number is that, which, being divided by 65, the 
quotient will be 42 Ji. 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a prize 
worth $7002, which they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the sailors ; how much will each 
man receive ? j9. Captain's share, $840,24 ; each lieutenant's, 
$:350,10, and each seaman's, $182,052. 

5. Bring $400 into crowns, at 6 s. 8 d. each. A. 360 crowns. 

6. Washington was born A. D. 1732 ; how many years old 
would he have been, had he lived until the end of the yeat 
1827 ? and how many seconds old, allowing the year to con- 
tain 365| days ? A. 95 years, 2097972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and that 
of a wheelbarrow 27 inches ; how many more times will th« 
latter turn round than the former, in going round the earth ? 
How many more times in ^oing through the earthy allowing 
the diameter to be | of the circumference ? A, 32292480 times 
round ihe earth, 10764160 times through it. 

8. How many minutes is it from the commencement of the 
Christian era to the end of the year 1827 ? A, 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years ; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he then to serve } A, 1416350. 

10. Reduce ^f{ to its lowest terms. A. ^. 

11. What is the value of ^ of a cwt. ? A, 1 qr. 20 lbs. 

12. What is the amount of ,5 ,05 ,005 ,555 48765 and 8567 i 

A, 8568,29765. 

13. Divide A by A- ^. ^' 

14. Trom 17^ take j- of § of 14^. A, ISJjJ. 

16. Reduce *i^ to a mixed number. A. 45+J. 

16. Wliat is^the value of ,425 of a nound.:" j^. 88. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to- the oecimal of a pound. 

A ,7281+ 

18. From ,1 of a pound, take ,0678 of a pound. A. jHOSSt, 

19. If yon give $60 for 25 yards of cloth, what will 1 vaid 
eost .' A, $2,40. 

20. A^ merchant sold 6 bales of linen, 6 of wli]o2i oontainei 
16 pieeei eaeh, and in mch piece were 40 yaids ; the othaf 9 
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eoBtaiBfJ 12 pi c e — flaehyaiMi in each piece weie 27 yarde^ 
did the whole mmoant to, at $]{ per jard ? jf. $5310. 

21. A nan, d/inf , kft $10004 to bu wife and 2 mhw, to be 

iiTided aa Ibllowa : to hia wife f , to hia eldeat aon f of the ro> 
Blinder, and to hia Yooncest aon the reat ; what ia the ahare 
of each? j9. $3730 to hia wife, $:£0G to hia eldeat aon, $:$7&J 
to hia jrounipeaL 

22. A fanner aold a grocer 20 hoahels of lye, at $,71> per 
hnahel ; 2tJ0 Iba. of cheeae, at 10 ceutaper U ; in exchange for 
which he received 20 gallona of inolaases, at 22 cents per g%l« 
Ion, and tlie balance in money ; how much money did he re- 
ceive? Jl. fao.(iO. 

23. A haa h'lO yarda of linen, at 25 cents per yard, which he 
wiahee to exchange with B for muslin at 50 cents per yard ? 
how much muslin must A receive ? ^. 75 yds. - 

24. A g9ve B 500 yards of broadcloth, at $2,50 per yard, for 
000 umbrellas ; what were the umbrellas apiece ? A, ^,0t&4-. 

25. A farmer aold a grocer 20 bbla. of apples, each barrel con* 
taining 3 busiiela, at 40 cents per bushel-24 ; 3.) bushels of 
eoni, at }K) cents oer busheU27 ; 500 lbs. of cheese, at 8 cenU 
ner pound-40; 200 lbs. of butter, at 17 cents per pound- 
34; 75 bushels of turnips, at 19 ceuU per bushel-14:;^; 40 
bushels of barley, at $1| per bushel-50; 25 bushels of rye at 
U& cents per bu8heI-2375 ; and, in exciiange, the farmer haa 
received 2 bbls. of cider brandy, at 42 cents per giillon-2G40 ; 
4 bbls of flour, at $4| per barrel-^i5 ; GO gallons of molasses, 
at 34 cents per gallon-2040; 40 gallons of wine, at $1,50 per 
p;allonMiO; 10 lbs. of teii, M .73 .cents per pound-730; $40 
in caal) ; and he agrees to take-up what is still due him, inrice^ 
at 7 cants per pound ; how many pounds of rice must the gr^ 
•er give the farmer to balance the account ? 

^ „.. ^ 340 lbs. 9 oz. 2? df . 

26. What quantity of cider, ot $1,20 per barrel, will buy 2 
barrels of rum, at $2 par ffalloij r .tf. 105 bbls. 

27. A man exchanged 4() bushels of salt, at $1 ,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much waa 
the balance in his favor? j9. $10. 



28. A sold B 10 cwt. of sugar, at 8^ cenU per pound-14784 : 
20 bbla. of flour, at $114 V^r barpel-225; Hchesto of tea, 
•ach conuiining 8 cwt, at 53 cents per pound-4^72U6 ; 30 
tierces of rice, at $:UJ oer Uerce-KWO ; for which B gave np 
A his note of $400, tliat had been on interest yrs. 7 mo. 15 days- 
559 ; m addition to which B gave A 7(K) dozen of wax candkn, 
**, 9}}^, P^r dozen-7U8; and for the balance A consents to 
take B s note, payable in 2^ years, without interest; but B, un- 
•xpeoUKl.y receiving aorae money, wishes to advance the cash, 
matead of giving hia note ; what sum of ready money oiighi 
to pay A, discounting at 5^ per c#«t ' jf. $718J,3iB-f- 
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W.,A hud aOO bbli. of flour, at':$^10,50 per bbl., for wkieb B 

g«¥e kim $1090 in money, and the rest in inolw8efi,*at 20 cento 

per gallon ; how many hogsheads of molasses did he receive ? 

jS. 80 hlids. 10 gals. 

*30. A has linen cloth) worth $^0 per yard, but, in bartering, 

he will receive $,30; B has broadcloth, worth $4,60 per yard, 

ready money : at what price ou^n B to rate his broadcloth, to 

h% in proportion with A's bartering price ? 

$,20 : ^,(iO : : $,30 : $0,90, Am 

thm, 93X30 . 
23 timet $,30, 




31. A merchant, in bartering with a firmer for wood at $5 
per cord, rated his molasses at 25 dollars per hlid., which was 
worth no more than $20 ; what price ought the farmer to have 
sskejd for his wood to be equal to tlie merchant's barterintr 
price? A. $6,25. 

I^be last ten examples are proper questions in a rule usually 
sailed Barter. 

32. What number is iJiajt, which, being multiplied by 15, wiN 

make | .•' A. j^. , 

33. What number is that, which, being 'divided by i5, will 

make a\r ? A. j-. 

S'l. what decimal is that, which, being multipilied by ,6^, 
will make ,25 } A. ,4. 

35. At $,75 per bushel, how much rye can be bought fur 
$150?-200. tF^*$600 .2^800. For $75 i>-100. ^. IJOObusheli. 

'36. (800 ^ 12 -j- 88) -i- (50>5) = how many-? A, 20. 

37. }\% + -Vy^) -s- (3.55,-55) = how many } A. 2|. 

38. Two persons depart from one place at the same time ; 
the one travels 35, and the other 40 miles a day ; how far are 
they distant at Uie end of 10 days, if (hey^ioth travel tlie same 
road ? and how far, if -they travel contrary directions ? A. 50, 
»ih' 750 miles. 

Sii. Two men, A and B, traded in company ; A put in $700 
foi 8 months, and B $1280 for 10 months; they gained $500: 
what was the share of each .' ./}. - A*s share, $152,lf3 ; B*s share, 
$;i47,896-|-. 

40. How many cord feet of wood are contained In a load 8 ieet 

long, 4 ft. 6' wide, and 5 ft. 3' high ? A. \\\\ ft. or 11 ft. d' 9". 

41. What is the difference in time between two places, whose 
difference of longifide is 40o?-2,40. 50o?-^,20. 60<»?-4. 
A, lOh. 

42. What time is it in \h^ W. longitude, when It is 6 o'clotk 
in 15<> £. longitude .' A. 4 o'clock. 

43. If a cow yield 16 <^. of milk in % day fdr 240 days and 
W fti. make 1* pound cf batter or 10 pounds of cheese how 
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pfofiteUeklheiaakiii^or cbeeKthn batter, the 
priee of batter betng IS ett. per poond, and tbaft of ebeeae 8^ 
otB. per poand? A. $U0y4a 

44. If m 6eld wiD feed 10 cow* foor weeks, how long will it 
I6ed40eowsf jf 1 week. 

45. A maa boa^t m cask of wine, coataining 196 galloss, 
for $315, and soya A ai tbe rate vS $2,75 per gaDon ; how much 
was his whole sain ? how much per gukm ? and how much 
per cent. ? A. His whole gain, $31^ ; per gallon, %f& \ tb«^n. 



>2» 



= 01 per cent. 



2.ftO 

46. The rent of a certain farm is $500 ; the tenant empK)3rs 2 
men ; to each he payi $11^ a mon^ for 8 nionth8-184 ; also a 
boj iaj the year, who is to have 2 suits of clothes, each worth 
$8,75-1750, besides his board, while attending school, 3 months, 
or 12 weebs of the year, which is worth $,93 per week-11 16 ; in 
the course of the year, the tenant loses 40 good merino sheep* 
▼alued at $5 per bead-200; the skins brooght him $1^2^ 
apiece-45; the other expenses of the year are calculated \» 
arerafie about $,39 per day-14235; the sales of the fiurm arr 
as folfows, viz : — 

1000 bnsheb of PotaUwa, .... At $0,43 per biuhel,-l30^ 

130 BaHey, $0,99 14850» 

16 White Beans, . . . $3^ 3SBi), 

400 Corn,? $0,53 212^ 

300 Rye, $0,92 ...... 276, 

418| Buckwheat, .... $0^ 15903, 

900 Oats, $0,28 56, 

lOUOO ponnd». . Chinese, ^r^l • • pound, 575, 

500 Batter, $0,18 90, 

1 baahel . . Clover, $0,25 . . quart, . 8, 

90 Tiimipe, $0,43 . . bashel,8ei^, 

70 Winter Applea, . . $&,<» 3360, 

10 Flax Seed, $l,7a ..... 1750, 

400 pounds . . Merino Wool, . . . $0,45 . . pound, 180, 

and 20 calves, at $4.^ per head~90 ; he carries 70 barrels ofci 
tier to the distillery, for one half of which he is to receive 1 qt 
of cider-brandy for 4 qts. of cider ; the rest brings Iuhi~$1,1«1 
per barrel-3955 \ how xnnch cider-brandy will he receive ? and 
now much will he clear, ader deducting all the expenses uf 
managing the farm, including the rent and loss, from the total 
amount of sal^s? A $1338,1*7 ; 1102^ qts. cider-brandv. 

47. What difference is there between the compound interest 
of $10000 for 8 years, and the simple interest of the same sum 
for IhQ same time } A. $1 138,48. 

48. What is the difference between the compound interest 
of $300 for 4 years, and the discount of the same sum for th« 
■aroetime.5» A. $34,463. 

49. What is the difference between the amount of $T8CKf at 
eompound interest, for 3 years, and the present worth ot Um 
same sum, for the same time .? A. $018,405. 



liUKsriujNS. 



9Br 



50. If I^ gallons of water, in one hour, fall into a cistehi 
•ontaining (>00 gallons, and by one pipe in tiie cistern, 35 go]' 
Ions run out, and, by anoll^r pipe, (>5 gallons run out, in wliat 
lime will tlie cistern be filled ? j9. 30 Fiours. 

51. A certain clerk, in a country store, purchased tlie whole 
•tock in trade, the quantity and price being as follows : — 



3 blilv of Siismr, each 1]8 Iks. at 

4 cnniiitcTS of Tea, 

10 bii«;!» ot' (^otTco, ouch 20 lbs. . . 
10 h\>U of Pork, vorh 200 lbs. . . 
13 bbls. of Bcpf, etirh 200 lbs. . . . 
40 Haiti!), '«) IbR. each, 

900 lbs. of Tiillow, 

2 hhtls. of Kiim, 

1 lihd. of Molai^se!!, 

1 bbl. of Brandy, lacking^ 5 guls. . 

2 bblfl. of Oratiiiv, 

1 ni^>o of Wine, lucking 15 gals. 

2 (lo. 



INVENTORY. 

$0,011 « 

$5,00 

$:0,:J5 

$(),n8 

Ig0,07 

$0,13 

$0,10 

$0,-26 

$0,-24 

$1,13 

$1,16 

$0,^i3 

$1,(M) 

ef>,<;o 

$0,25 
1$0,75 
$1,12 
$0,22 
$!),89 
$0,14 
S;0,19 
$0,46 
$1,19 

$:j,75 



por lb. . . . 
per caointer, 
per ]b. . . ^ 



per gallon, . 



• • • 

• • • 



■ • • • • ft 



do 

4 bbh. of Gin, 

• bbl. of Vinp"ar, 

40 empty Barrels, 

63 empty Ilogsbeads, . 

2 pieces of Calico, 14 yds. each, 

1 piece of ^^ilk, . . 28 

1 Cotton, lU 

1 Cotton Ploid, 12 . . . 

, I liincn, 10 ....... 

1 Broadcloth, 27 

1 . . blue . do. . . . l.*) 

1 . . mixed do. . . 10 .- . . . . 

1 Sntin, ... 53 

1 Vesthig, 4 patterns, . , 

4 Hats, 

6 pnir of Bh<K)s, 

1 rio7.rn pair nf Children's ShocA, 

J4 Whijw 

14 Hoes, 

1« Axes, .... • •••...< 

in Axe-helvpji, . 

97 wooden Pails, ...... 

45 Tulw, 

10 Kettles, . 

2 do7en of Kruvei*j 

1 bladder of fi^nuff, 4 lbs. . . . . . 

9 Self sharpening Ploughs, . . . 

4 Rakos, 

9 Hvmn-Books 



.... 



apiece, . . . 
per yard, . . 



$1,10 

$0,S7i 

$0,80 

$i>,l7 

.«;l,80 

$0,22 

8', 14 

$0,83 

$1,17 

^\07 

$0,23 

$0,46 

$2,95 



per pattern, 
apiece, . . . 
a pair, . . . 

apiece, . . 



r 



4 Perry's Spclhng-BookB, 
9 D««ight*« Geogmphiei, . 
1 Morse's Geography, . . 

3 Gr'sat'-Coats, 

1 Vest 



$0,J7 
$0,3l» 
$.'{,.tO 
$0,29 
$(>,:» 
$0,18 
$fi,)6 

$2,0ft 
'■$0,50 



per lb. . . . 
eacn, . • • . 

apiece, % . . 



• ••••« 



S2I25 
20 

70 

IfW 

182 

1872«J 

20 

3276 

1'.I2 

29<« 

7308 

9435 

252 

75rt) 

5906 

30 

7056 

616 

2492 

161 

228 

460 

3213 

5625 

11 

4G375 

330 

8()A 

1080 

2(^ 

15% 

1162 

1404 

105 

621 

2070 

2950 

408 

144 

7 

68 

76 

72 

S2 

120 

4 

SO 



Amount of stock, $m7) f 
By t^reeni«ni, 15 per eent. was v.» > »» deducted ftuxn 1*u» 
MBomit of strck. For tlie above goo Mi^ the clerk has pan' v 
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'ibllowt : liis senricee for the two last yean, at,$26 per mv&tk , 
turned in a **ote on James Spencer, ofoOO dollatrs, witfa 5 jeaitC 
•ompound interest due on it-43r>U1 12 ; and, for the balance, he 
was to Qve hib note, payable in 6 years from the date of the 
transacdun, without interest : now tlie question is, what suoi 
•T ready money will discharge said ncte? ^. $93,557. 

Afler the clerk had purcnased the above stock, and settled 
for the bdme, he commenced business for himself. The rent 
of his store costs him $29 a year ; his clerk-hire $27,814 
precisely ; in addition to which is the interest of his capital, 
Jil420,.'K>, (tiiat is, tlie interest of the 'amount of stock, after the 
'15 per cent, is deducti'd, $dol:^l). He next considered wbaiC 
urice he must put on each article, to make a certain percent. 
He recollected tliat the goods were already rated in the inven- 
tory at 15 per cent, more than their actual coot. Now, said he« 
if I can make 5 per cent, in advance on their present valua 
tion, clear of all expenses, I shall be satisfied. The question, 
then, is, at what price he must murk each article, commencing 
with the first on the inventory, so as to clear the 5 per cent. 

The pupil will fiml, by cnlcnlation, thnt the 6xpen»>cs amount to 10 per 
M(rit. on the actual costt^f hH thej^ticics ; thin, adiioil to the 5j)er cent., makca 
15 per cent, advance ; jHiat ir, each article must bo n>a/kerl ].^ per cetijt. higher 
than its present vuhiation in the inventory. 1'hc uns^ver (o rach follows in tha 
same order as the urticles stand in the alK)ve inventory, cpnimcncing witfa Uie 3 
bbls. of 8U"ur, ami liiiding the selling price of each per Ih./^. 

^ote. — In marking goods, it U customary to neglect-the mills, if ondcirS, 
if exactly 5, add ^ of a cent, and if over 5, add 1 cent to the cents. 



Sugar, at 
Tea. . . . 
^Cufloe, . 
Fork, . . 
Beef, 



. 7 per lb. 
575 per can. 
, 40 ])cr lb. 

» V • • ■ • 

o • • • • 



Hams, .... 15 



I'allow, 
Hum, . . 
Ifolasses, 
Urandy, . 
Ilrandy, . 
Wine, . . 
Wine, . . 
Oin, . . . 
Vinegar, 
Barrels, 
lllids. . . 



30 per gal. 

tCO .... 

129 ... . 
ia3 . . . . 

98 ... . 
115 .... 

(0 

aI' • • • • 

8»5 each. 
129 .. . 



Calico, ... 25 per yd. 
Silk, .... 102 ... . 
Cotton, . . 16 ... . 
Cotton Plaid, 22 



Linen, 
Broad cloth, 
Blue do. 
Mixed do. 
Satin, . . . 
Vestings, , 
Hats,. . . , 
Shoes, . . 
Sheets, . . , 
Whips, . 
Hoes, 
Axes, 



O^ • • • • 

137 ... . 
431 .... 
12( i . . . 
lOi . . . . 

92 patt. 
249^ each. 
207 a pair. 

*»j . .^ . . 
131 each. 

95 .... 



Pails, . . 
Tubs, . . 
Kettles, . 
Knives, . 
.Snuff*, . . 
PIoii<^s, 
Rakes, . 
TIvmn-Books, 44 . 
S|>elling-B. . 91 . 
Geogrnpnies, 18 . 
Ccogra|)hv, 138 . 
Great-Coats, S3Q . 
Vest, .... 57| 

Jim. $48,811 



96 eack 

o3 . . 
339 .. . 

19i • . . 

41 per lb 
4(.'J4 eack 

95 . . 



. . 4*''^3 « a . 

Axe-hclves, 8 . • . . 

S2. Bought 42 gallons of rum, for $37,80 ; how much water 
nudt be mixed with it, that it may be afforded for $,80 per 
fallon'^ 

$,80 : $37,80 : : I gal. : 47} falls. ; then, 47^ ss 43 4 5| galla., JUs* 

r>3. A thief having 30 miles the start of an officer, makes off 
•t tk^ rate of 8 miles an hour ; the officer presses ua after him 
•t the JEte of J niiles an hour : iiQW much does 1m gain on tfat 



QUEST10~NS. 

uiooe ^ur? how lii^g^fore he will overtake Uie thief f 
X 2 luilee ; 15 hours. 

.54. A person, looking at Iiid watch, was asked oyhat o clock 
k was; he replied jt was* between 4 and 5 ; but, a more particu- 
lar ans'ver beiiis requested, be said the hour and niinute hand* 
were then exacuy together. Whet was the time ? See Ike Key. 

55. At 12 o'clock Ute hour and niinute hands of a clock ait 
•;sactly tugethvT ; when will they be togctlier again ? 

,in8. 1 h. 5 m. 2Vt*V "®* 
5G. If 10 men can perform a piece of work in*^ days, hoir 

many men will acconH>Iish another p*ece of work, four times mm 

large, in a fifth part of tlie time ? A. 200. 
57. A can do a piece of work in 8 days, and B in 12; M 

what time would boih finish it by working together ? 

Hays. Day. Work. Work. \ 

^ : 1 :: 1 : i U^^«2- = A- Then,/^ : 4 : : 1 : 4t, J. 
12 : 1 :: 1 i ^ ) 

'58. What number is that, from which if you take |, the Uh 

mainder will be ^ .' § -f- ^ = -f J, ^ns. 
59. What number is that, from wliich if you take §, the rt* 

:i^ainder will bo ^ .' ^iis. ^. 
GO. What number is tliat, from which if you take i off of i^ 

Che remainder will be | ? Arts, f ^- =t= 1 ^^, 

(il. What number is th^t, which, being divided by }, tht 

quotient will be f .? A. ^f . 

62. What number is that, which, being multiplied *»v t, th« 

product will be 3J .? A. 3 jf. 

63. What number is thatlfrom which if you take \ of itself, 
the remainder will be 12 .' 

J» *>' f-j — ^» ^^ i"' ra"!*' "''«•'• Then, the remainder 12, beingf 4 X 12 := 41 
times greater than tho remainder ^, the number itself will be 48 times grcatM 
th&n 1. A. 48. 

64. What number is tliat, to wliich if you add i^ of f of itself, 
llie sum will be 30 .' 

^ of J s -^, and Uie auiDber iueir|g ; then, i^ + |S == |§ i if totht 

whole minibor 4- of -^ of it be added, tlie sum will be -^-^ ; eonsoquontJj 39 Is 
1-^ of the number. Ana. 30. 

65. What number is that, to whidi if you add k of itaelf. tiiS 
«um will be 18 ? .1 12. 

66. A owns J of a vessel, B f , C |, and D tho T«>mcjOcIsr *) 
D*8 part is $100 : can yoxi tell me how many doUart is 0^*4) 
man's part, and what part of the vessel D owns ? 

~ r. A*sp9rt,$100; B*s,$200; C's, #400 ; «id D't pf f u. : 



ARITHMETIC. 

67. There is a bf^ani, -yV ol* which is in the ^otind, -fig is Um 
water, and the rest, being 2 feet, out of water ; how long U 
the lieam? Jl. 10 feet. 

68. The third part of an army was kilted, the fburth part 
taken prisoners, and 1000 fled ; how many were in this army ? 
how many killed ? how many taken captives ? 

■J + i c= ■/2",of the whole army ; then, as -j^ more make? ^ J, 

•r the whole army, -^j = 1000; and if -^j- be 1000, how much is 

i J, or the whole ? ^ns. 2400, the whole army; 800 killed, 000 

•aptives. 

69. Suppose that there is a mast erected, so that ^ of its 

length stnnds in the ground, 12 feet ^n the water, an J ^ of its 

length in the air, or above water ; I demand the whole length. 

Reducing the fractions to the least common denominator, 

gives T^ff + iJ = 14 ; therefore 12 feet = -^ . ^. 216 feet. 

70. In an orchard of fruit-trees, ^ of them bear apples, 4 pears, 
i plums, 40 of them peaches, and 10 cherries; how many trees 

does the orchard contain ? ■j'g- = 50 4" 10. ^ns 600. 

71. A man spent one third of his life in England, one fourth 
"in Scotland, and the remainder, which was 20 years, in the 

United States ; to what age did he live ? ^. 48 years. 

72. The number of scholars in a certain school is as follows 
I of the pupils study geography, | grammar, i arithmetic, and 
10 learn to read ; what number is pursuing each branch of 
study ? ^. 30 in geography, 80 in grammar, 120 in arithme* 
t'c, and 10 learn to read. 

7:J. Tae double and the half of a certain number. Increased 
I y 7^ more, make 100 ; what is that number ? A. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a srentleman, who in- 
i|uired of him where he was going with his 100 head of cattle? 
Sir, said he, I have not near 100, but if I had as many more ai 
1 now have, ^ as many more, and 7 cattle and ^, I should havt 
a hundred. How many had he ? A. 37. 

75. Five eighths of a certain number -exceed \ of the sam* 
number by 36 ; what is that number .' 

5 — § = ^(y ; hence 36 is ^(j- ©f the number sought. ^. ICQl 

76. What number ia that, Tvhich, be Ki^ increased by \^ \t 

tttid k of itself, the \ lurf will be 131 ? Ah^. 1%-^^. 

1'he eleven foregoing nuestions are usually performed by a 
ru^c called Position^ but this method of solving the»< Sy fno-^ 
l^ "^ikJ h preferable^ 

Iti' ^ hajre starts ap 12 rods Itefort a hunter^ and seuus ftwaj 
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ftt the nte of 10 miles an hour ; now, if the hunter does not 
change his plaoe, how far will the bare get from the hunter m 
45 seconds ? A. 52 rods. 

7©..lf a^og. by running 16 miles in one hour, gain on a har« 
6 miles *»verym>«u!^j|iow long will it take him ti» overtake her, 
provided she has 52 roOBHlui^start ? A, 97^" secorvls 

79. A hare starts 12 rods beltitc 4l ijrey hound, but is not per- 
ceived by him till she has been up 45 seconds; she scuds away 
at the rate of 10 miles an hour, and the dog after Jier at the 
rate of 16 miles an hour ; what space will tlie dog run before 
he overtalies tlie hare ? v^. 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of $2000 per annum *, I with 
to know how much he higy spend daily, that, at tlie year's end, 
he may lay up 9f) guineas, and give 2U cents per day to the poor 
cf his own neighborhood? A. $4,123. 

dl. AViiai is tlie interest of ^000 f3r 120 days .'-12. For 2 
days?-20. For 10 years, 10 ino. and 10 days?-391. For 5 

J ears, 5 mo. and 5 days.'*-! 9550. For G years, 6 mo. and t> 
ays .'-23460. For 4 years, 4 mo. and 4 days .'-15640. 

A. Total, $080,70 

82. What is tlie present worth of §3000, due 2i^ years henf.e, 
discounting at 6 per cent, per annum ? A. $\:60ci,695-f-. 

83. Suppose A owes B $1000, payable as follows ; $200 in I 
mo., $400 in 8 mo., and the rest in^l2 mo. ; v/hat is the equate^l 

time for paying the whole .' A. 8f months. 

84. How many bricks, 8 inches long, 4 iuchos wide, and 2^ 
'inches tliick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick .' 

The pupil will perceive that he must deduct the widt!* of th« 
wall, tlial id, 1 foot, from the length of each side, because th« 
maer sides are 1 foot less in length than tlie outer sides. 

A. 105403 brick 



Appwsnm. 



ALLIGATIor^. 

t IjXXXIf. Alligation is the method of mixing soveni 
ifanples of different qualities, so t]mt the compound, or coi» 
position, may be of a mean or middle quality. 

When the quantities and prices of the several thlngi 
«r simples are given, to find the mean price or mixtui« 
•oropounded of them, the process is called 

ALLIGATION MEDIAL. 

|. A. fkrmer mixed togtjther 2 bu:4im)3 of rye, worth 50 eenta a bn^be), 4 
MtNlicIa of corn, worth GO cents a bushel, and 4 hushoU uf oats, worth 'JO eenia 
a bushel: what is a bushel orihis mixttire worth ? 

In this examph), it i^* j>f:iin, that, ii' tiio coa oC the wiiole he divided by lly* 
iHiole number ofbu^^lWs, the quotient will be the price of oue bushel of ii^t 
■izlure. 

S bushels at $1,50 cost $1,riO 

4 • • • • • • $^''0 • • (sr 41} 

4 $,30 . . tiyAi 

— $4,e0 -f- 10 » 46 ct»., Ans. 

JO $4,60 

Rule. Divide the whole cost by the whole number of 
bushels, &.C. ; the quotient wdl be the mean price or cost of 
the HBxture. 

3. A ^roeer mixed 10 cwt. orsn*ar at $10 per cwl.., 4 cwt. at $4 per cwu, 
wmM 8 cwt at $74 per cwt. : what i» I cwt. of this mixturp woiih ? and what ii 
SewU worth? Ji. 1 cwt. is worth .«»), and 5 cwt. is worth $40. 

3. A composition was made of 5 !b«. of tea, at $l| per lb., 11 Iba. at $1,^ pet 
ki^ and 17 jus. at $1^ per lb. : what is a pound of it worth? 

Jl $1^46^1;, -K 

4. If 20 bushels of wheat, at $1,^*^ per bushel, he mixed wiA IS bushela of 
If, at 65 cents per bubhel, wfaul will a bushel of this mixture be worth ? 

Jt, $1,135^ -K 

5. ir4 lbs. of fold, of Z^earats fine, be melted with S Iba. 17 eaiatafin^,' 
<viU be the ineaessof this mixture ? ^^-91 carata. 



ALLIGATIO?! ALTERNATE. 

f liXXXIII. The process of findbig the proportioiia] 
quantity of each simple, from having the mean 'iricj or rata, 
and the mean prices or rates of the several si do; Ics giv«n, is 
called ./9//^a/ton Alternate ; consequently, it is the rev«ia9 
«f wWgCOtiAn Medial, and may be proved by K 



»{lt:l--1^- 



AJjElGATlON ALTERNATI!. »J8 

1 A fknaer b^ifl oats, worth S5 e«ntf a bushel, which h« wishes to mix irttt 
•»ni, w^rUi 50 cents fier bushel, so thai the mixture may be worth 30 cent* pet 
•nshol ; what proportions or quantities of ^aeh^must he take ? 

In this example, it is plain, that, if the prh»e of the corn had been 35lBe«li^ 
tfiat is, had it exf»eded the price of the mixture, (30 cents,) just as much^ as4%> 
fails shert, he must liave taken equal quantities of each sort ; but, since t^ 
iliffbrence betweec the price of the com and the mixture price Is 4 times as 
niuen as tlio diiference between the price of the oats and the mixture price, 
eonsequently, 4 times as much oats as corn must be taken, that is, 4 to I, or 4 
bushels of oats to I of corti. But since we determine this proportion by tlia 
difl*ercncos, hnnce these differences will rejfresent the same proiwrtion 

These are SO and 5, that is, 20 busliels of oats to 5 of com, which are ttil' 
auantities or proportions required. In determining these differences, it will b« 
■nind cocTement to wilto them doT.n in the following manner : 

nppRATTnv It will be recollected, that the difference b««> 

\jrtunA 1 iKjxH. ^^^^^ ^ ^^^ 2Q jg 2jj^ ^j^^^ .^ go bushels of oataj. 

Cta. BuRhels. which must?,- of course, stand at the right of the 

25, the price of the oat<?, or, in other wonls, op- 
posite the price that i^ connected or linked with 
the 50 ; likewise the diftcroncc between 25 andh 
90 =: 5, that is, 5 bushels of com. opposite the 50, (the price of the corn.) 

The answer, then, is 20 bushels of oats to 5 bushels of corn, or in that pr»- 
portion. 

By this mode of operation, it will be perceived that there Is precisely ■»< 
much gamed by one quantity as thcro is loftT' by another, and, therefore, th« 
{ain or loss on the whole is e<tuiil. 

The same wiU be true of any two ingredients mixed together in the sanM, 
way. lu like manner the proportional qiihntitios of any number ofgimjdcs n)ot^ 
bo tt«tcrmined ; for, if a less be linked with trgrcrater than I ho mean price, thcr« 
will he an equal balance of loss and gain between every two, consequently am'. 
•qaal balance on ikn whole. 

It is obvious, that tht» principle of operation will allow a great variety of 
answers ; for, having found one an.swcr, we may find as many m ire as wo 
please, by only multiplyin<^ or dividing each of the quantities found by 2, or 3, 
or 4, &c» : fbV^if SM^uantities of 2 simples make a balance of loss and gain, s< il . 
respects the mean price, so will also the doubio or treble, the |, or } part, oT"* 
anv other ratio of these quantities, and so on to any extent whatever. 

PaooF. We will now ascertain the correctness of the foregoing opcratioa W^ 
Ibo last rule, tlios : 

20 bushels of oats, at 85 cents. per bushel, = $5,00 
5^ com, at50 = .^,50 

si 25)7,50(30 

75 
Ubis. 30 cents, the price of the mixture. — — 



Hkmce we derive the following 

RULE. 

Reduce the several prices to the sarae ddnominat'on«-. 

Connect, . by a bne, each, price that is less than Ok 
mean rate, with one or more that is greater, and each prict 
l^reater tlian the mean rate with one or more that is less. 

Place the difference between the mean rate and that 
«f each of the simples opposite the price with which tfao? 
connected. 



au 



APFKWDIX. 



Then, if only one difference stands against any pnosi 
It expresses the quantity of that price ; but if there be sev 
tnly their sum will express the quantity. 

S. A m'^rchant has several sorts of tea, some at lU s., tome at II s., noine M 
)Q s., and sorao at 24 s. per lb. j what proportions of each must bo t^on ta 
Make a cuinposttion worUi 12 s. per lb. f 



OPERATIONS. 




lbs. 

— 1 =1 

—1+2 = 3 
—2 =2 



^^M 



3. How much wine, at 5 s. per gallon, and 3 s. per gulton, must be m'.iM 
together, that Iho coni].oiMd may be worth 4 s. per gullon ? 

Jt. An equal quantity ofeacn sort. 

4. How much corn, at 49 ceats, GO cents. 67 cents, and 76 cents, per bushel 
must ba mixed together, that 'h<« compound may be worth 64 cel^t^ per bushel 
Jl. 14 bushels at 42 cents, 3 bushels at 60 cents, 4 bushels at C7 cents, and 2t 
bushels at 7B cents. 

5. A grocer would mix diflerent quantities of sugar; viz. one at SO, one a 
23, and one at 2(3 cents per lb. ; what quantity of each sort must be taken k 
make a mixture worth 22 cent< per 'b. : 

jH. 5 at i^O cents, 2 at S23 cents, and 2 at 20 cents. 
- 6. A jeweller wishes to procure gnU' »>f 20 carats fine, from gold of 16, 19, 21* 
and 24 carats fine j what quantity ofca^'^. must ho take r 

Jl. 4 at J6, 1 at 19, 1 at 21, and 4 «t 24. 

We have seen that we can take 3 tine*, 4 times, J, J, or P"y proportion of 
•ach quantity, to torm a mixture. Hence, ^hen the (jnu«itity of one simple is 

f;iven, to find the proportional qunntitie- \.< any compound whatever, after 
laving found the proportional quantities by *!*• '.^i rule, we have tlte following 

RULE. 

As tne PROPORTIONAL QUANTiT"^ i^f that price whosd 
quantity is given ; is to each prop )atipnai» qoAwriTi 
: so is the given quANTiTir : to the q^tantities or pro- 
portions of the compound required. 

7. A grocer wishes to mix 1 gullon of brandy, worth 'f a. per gallon, with 
sum worth 8 s., so that the mixture may be worth 10 s. per ^^allou j how much 
sum must be taken .' 

By the last rule, the differences are 5 to 2 ; that is, the prc*>^rtion8 are 3 of 
Iwandy to 5 of rum ; hence he must take 2^ gallons of rum for every gallon of 
iH-andy. J3. 2j^ gallons. 

8. A person wishes to mix 10 bushels of wheat, at 70 centa pr' bushel, wif3l 
^e at 48 cents, corn at 36 cents, and barley at 'SO cents per ousl^l, so that • 

Msbol of Uus mixture may be woith 38 ceota ; what quantity of «am moat b« 
(kken? 
W« find by the last mle, that the proportiona are 8, S, 10, ^ad 3BL 
Then, as 8 : 2 :: 10 : 2^ bushels of rye. ) 

8 : 10 :: 10 : 12{ bushels of corn. >Aiu, 
8 : 32 : : 10 : 40 bushels of barley. ) 
•. How much water must be mixed with 100 gallons of rum, worth 90 ••■ift 
Mr gallon, to reduce it to 75 eents iter galktn ? Ji, 20 gallons. 

10. A erooer mixes teas at $1,20, $1. and 60 cents, with 20 lbs. at 40 M|i% 
ptt lb. ; now much of each sort must ne take to make tho compositiob WSlil 
P««Btiperlb.? 4. aOat$l,90,JOKt$l,aiuiaOatCiO««hta. 



IIH VOLUTION. las 

11. A ^Doeer hu evrnuita nt 4 qentt, 6 eenti, 9 cents, nnA 11 ccnta per lt» ; 
■ad he wishes to make «i mixture of 340 lbs., worth 8 cents per lb. : how manj 
MuranCs of each kind must he 4ake ?— In this uxamnle, we can find the propor- 
fionaJ quantities by linking, as before ; then it is plain that the! ; sum will be 
in the same proportion to any part of their sum, as the whole compound is ta 
^ny part of the compound, which exactly accords with the principle of 
Fellowship. 

Honco wo have the following 

RULE. 

As the sum of the proportional qua:?tities found by 
Imkinff, as before : is to each proportional quantitt 
:: sois the wuole quantity or compound required : to 
the required quantity of each. 

We will now apply this rtile in performing tlio last question. 

fiO : 3 : : 240 : 72 lbs., at 4 cts.^ 
10 : 1 : : 240 : 24 lbs., at 6 cts. I ^ 
10 : 2 : : 240 : 48 lbs., at 9 cts. f S 
10 : 4 : : 240 : 96 lbs., at 11 cts. J 




1 Then,.( 



10 

19. A frocer, having sugars at 6 cents, IS cents, and 16 cents per jraund, 
wishes to make a composition of 120 lbs., worth 13 cents per pound, without 
fain or loss ; what quantity of each must be taken .' 

Jl, :%) lbs. at 8, 30 lbs. at 12, and 60 lbs. at 16. 

13. ITow much water, at per gallon. mui>t bo mixed with wine, at 80 cente 
per gallon, so as to fill a vessel of 90 gallons, which may bo offered at 50 centa 

per gallon? Jl. 56^ gallons of wine, and 33^ gallons of water. 

14. How much gold, of 15, 17, 18, and 22 carats fine, must be mixed togethoa, 
10 form a composition of 40 ounces of 20 carats fine ? 

J!t. 5 oz. of 15, of 17, of 18, aad 25 ox. of !9. 



INVOLUTION. 

V liXXXIY. Q. How much does 2, multiplied into itself, or by U, 
■ake f 

Q. How much does 2, multiplied into itself or by 2, and that product by 
S, make 1 

a. When a nun«ber is muUipHed Into Itself once or more, In this manner 
srhat i« the process called 7 

A. Involution, or the Raising of Powers^ 

Q. What is the number, before it is multiplied mto itself, calleil ? 

A, The first power, or root. 

What are .the several products called 7 

A, Powers. . 

U. Jn muliiplying 6 by G, that is, C into ItselQ making 36, ve u«e 6 (wi^a* 
what, theti, Ih 36 called 1 

A, The second power, or square of 6. 

U What i.i the second power, or wiuare of bi 10 7 12} ■-.'■''' 

A. 64. 100. 144. 



24% AFnCNDU. 

tt. fat iiiaplyif »hy3>»rid^9,Mrftlie»ali»hf3,Wilfc^8y,w»i 
tits 3 thfM timet ; what, tken, it tlw 97 called f 

A The third power» or cube of SL 

Q. What ietiietluid power ofSf 3? 4? 

A. 8. S7. 64. 

Q. What is the fifoiv, or iramber, called, which deaotus Qm pewei;, m 9i 
flower, 3d powet, 9tt^i 

A. Tne index, or exponent. 

Q. When it it rei^uired, for iniuuice, to find the third power of 3, whatk 
the Index, and what » the power ? 

A. 3 is the index, 27 the power. 

Q. Thit index it tometimet written over tlie nnmher to be mraltiplied, thiM, 
3^ } wlwt, tlien, it the power demited by 3* ? 

A. 2X2X2X2 = 1«. 

Q. When a figure hta a tmall one at the right of it, that, G^i what doea A 
■Man? 

A. The 5|h power of 6, or that 6 must be raised to thu 
5th power. 

1. How mueh it ISlF, or the t<iuar« oflS? JL 144^ 
3. Bow much it 4*, or the iquare of 4? A» 16. 

3. Mow much it 10*, or the tquare of 10 ? A. 100. 

4. How roach it 4*, or the cabe of 4 ? jf . 64. 

5. How much it 1*, or the 4th pnwcr of 1 ? A. I. 

6. What it the biquadrate, or 4th' power, of 3 ? A, 81. 

7. What it the tquare of ^ ? §? A. ^. ^. 

8. WTiatitthecubeofj,.' ^? ^? A ^. J^. ^. 

3. What it the tquare of ,5 ? 1^ ? A, SS. 1,44. 

10. Involve 3 to the 2d power ; 3 to the 3i1 power. A» 4, 8. 

11. Involve -^ to the 3d newer ; -^ to the 3d power. A, ^. t^ik. 
19. -Involve ^ to the 3d power. A, ^ = 4-. 

13. Involve ^ to the 3d power. A. ^. 

14. What it j- , or the tquare of X .' A, X 

15. What it the value of -f^ i A. ^. 

16. Wliat if the value of ^^? A. ^. 

Exercises far the StaU,. 

1. What it the tquare of 900 ? A. 810000. 
S. What it the cube of 211 ? A. 9399901. 

3. What It the biquadrate, or 4th power, of 80 ? A, 40000000. 

4. What it the tunolid, or the 5th power, of 7 ? A, 16807. 

5. Involve f^, |, ^, each to the 3d power. A. jf f J, f||, 

B. What it the tqnare ofUl t A. 901. 

7. What it the tquare of 16| ? A. 279|. 

8. WhattttheTalaeof8»? jf. 39768. 
8. What it the value of 10* I A, 10000. 

!!• !&^ *■*'»*•«'"• «»fe*? ^.1296. 
IL WbatbiheeobeofSSI A Idtttt. 



MVOLUTICMI. 



EVOLUTION. 

V LXXXT. Q. What number, muitiplied into itralf, will m«k0 ttf 
Ihftt ilk what if the first power or root of the square ntunbor 16 ? 

A, 4* 

Q. Why? 

A, Because 4 X 4= 16. 

Q. What number multiplied into itself three times, it'll! make 87? that i«i 
wbut is the 1st power or root of the cubic numWcr 27 ? 

Q. Why? 

A. Because 3x3x3 :^27. 

Q. What, then, is the method of Hnding the first powers or roots of 2il, 'id. 
Itc, powers calhul ? 

Ji, Evolutianj or the Extraction of Roots, 

Q. In Involution we were required, witii the irst (Miwer orroot being jpven, 
to find hi<r|i«»r p wers, as 2d, 3d, /(cc, p<iworti ; but now it seems, that, with the 
2(1, 3d, &.C., puwnrs beiu£ given, we are nsquirod in fimi tiie Ist power or rout 
•fain ; how, the.i, does Bvolottun diflTt^r fruiii Invoiutimi? 

A, It is exactly the opposite of Involution. 

Q. How, then, may Evolu^'on be deiin*td ? 

A. It is the method of finding the root of any number. 

1. Whut is the square root of 144? jS. 12. 
Q. Why? 

A. Because 12 X 12 = 144. 

2 What is the cube root of 27 ? j1. 3; 
Q. Why ? 

A, Because 3 X 3 X 3 = 27. 

3. Whut is the biquadrate root of 81? A. 3. 
Q. Wliy? 

A. Because 3 X 3 X 3 X 3= 81., 

We have seen, that any number roa^ be raised to a perfbct power by Tnro> 
kitioit ; but there are many numbers oi which precise ro<its cannot be obtained ; 
as, for instance^ the square rout of 3 cannot be exactlv determined, tliero beiqc 
to number, which, by being multiplied into ititelf, will make 3. By the aid of 
decimals, however, we can come nfwrer and nearer, that is, approximate 
towards the root, to any assigned degree of exactness. Those numbers, whose 
toots cannot exactly be determined, are called Surd Roots, anu those, whose 
roots can exactly be determined, are called Rational Roots. 

To show that the square root of a number is to be extracted, we prefix this 
character, «/. Other roots are denoted by the same character with the index 
of the required root placed bef'tfe it. I'hus, ^/9 sienitius thai the square root 
of 9 is to be extracted ; 9^27 signifioi that the cube root of S{7 is to be ex*- 

iracted ; 4^ 64 =: the 4*h root of 64. 

When we wish to express the power of several nambefl that are connoeled 
tof ether by those iigne, 4- , — , &.C., a vinaulnni or parenthesis is r^ed, drawn 
ftoro the top of the sign of the loot, and extending to all the parts of it j thwi 

*lM oobe root of 30— 3 ia oxpraiAd tbo», '«/30--3| &e. 
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EXTRACTION OF THE SQUARE ROOT. 

V IdX.XX.Yl, Q W0 have soen (IT LXXXV.) thst the root of any 
•amber is iti Ist power ; alio that a square is the dd power : what, then, ii to 
he done, in order to find the In power ; that ift, to extract the square root of 
anj number ? 

^, It IS only to find that number, which, being multiplied 
into itself, will produce tlie given number. 

Q. We have seen Hi LXXIX.) that the process of finding the contents of a 

iquare consists in multiplying the (eii^b of one side mto itself; when, then, 

tfte contents of a square are given how can we find the length of each side ? or, 

' to illustrate it by an example. If the contents of a square figure be 9 feet, whal 

Must be the length of each side ? 

^. 3 feet 

Q. Why > 

A, Because 3 feet X 3 feet = 9 square feet. 

Q. What, then, is tlie difference in contents between a rquare figure whose 
ndes are eacn 9 feet in length, and one which contains only 9 square feet ? 

^.9x9 = 81 — 9 = 72. 

Q. What is the difference in contents between a square figure containing 9 
•quare feet, and one whose sides are each 3 feet in length ? 

A, 6 square feet 

Q. What is the square root of 144? or what is the length of each side of A 
iguro, which contains 144 square Icet I 

A, 12 square feet 

Q. Why? 

A, Because 12 X 12 = 144. 

Q. How, then, may wo know if the root or answer be right? 

A, By multiplying the root into itself; if it produces th« 
fiven number, it is right 

Q. If a square garden contains 16 square rods, how many rods docs it moa» 
■M on each side ? and why ? 

A, 4 rods. Because 4 rods X 4 rods z^ 16 square roda. 

I. What is the square root of 64? and why? 
S. What is the square root of 100? and why? 
3. What is the square root of 49? and why ? 
• 4. Extract the square root of 144. 

5. Extract the square root of 36. 

6. What is the square root of 3600? 

7. What is the square root of ,35? A. fi. 

8. What IS the square root of 1,44? A, 1,2, 

9. What is the value of «/25 ? or, what is the square root of 35 / 

10. What is the value of V ,4 ? A. ,ft. 

11. What \m tht square root of j- ? A.^. 

12. Wliat ift tho value of v f ? -*. f . 

13. What is the njuare root of ^ of ^ ? A. ^. 

14. What is the square root of 6^ ? V6j = V^ = j=-2j., An», 

15. What is the value of V f off ? A, f . 

JS* St** 5! *^® »guare root of 30) ? 

17 What is the diflTerence between the square toot of 4 and the sqnarv or4f 
«^ wkeh M the siui.* thinn, what is the difference between V4 and 4* ? 

V 4 a 2. and 4* sr 16 1 tlMO, 16-- fi at M, /h» 



EXTRACTION OF THE SQUARE ROOT. »4f 

18. \Vbat b tha diflTetecca betweea ^ 9 and SP ? 

19. What ii the diflerence between ^ 16 atid V ^ • 

9^, Wh&4 is the difference between V^ and ^ ? A 0. 

91. I'here .i a square room, which is ccfjaiated to aecoikinodate 100 schol- 
ifTs : how niauv can sit on one side ? 

S3. If 4U0 boys, having collected together to jforform some military evmu* 
t««»M, dhould wish to march Jirough the town in a solid phalanx, oi square 
body, of how many mnsi tii» fimt. rank consist ? 

Sj. a general has 400 men ; how many most he place in rank and file to fom 
mem into a sc^aare ? 

34.- A certam square pavement contains 1600 square stones, all of the som* 
' nze ; 1 demand how many are contained in one of its sides? jf. 40. 

25. A man is desirous of making his kitchen garden, containing 2^ acres, or 
400 rods, a complete square ; what will be tlto length of one side? 

26. A square lot of land is to contain ^^ acres, or 3600 rods of ground ^ but, 
br the sake of fruit, there is to be a smaller square within the larger, which n 
le contain 225 rods : what is the length of each side of both squares ? 

^. 60 rods the outer, 15 rods the innaf« 

Exercises for the Slate, 

^. If a square field contains 6^100 square rods, how many rods in length dooa 
'I measure on each side ? ^. 80 rods. 

2. How many trees in each row of a square orchard, which contains 2500 
tfces ? jJ. 5U trees. 

3. A general lia^ a brigade consisting of 10 regiments, each regiment of 10 
eompanies, and each company of 100 men : how many must be placed in rank 
mid file, to form them in a complete sauLie ? Jl. 100 men. 

4. ;vliat is the square root of 2:500^ ./f. 50. 

5. What is the Isl power of lOOOOOO'? ./J. 1000. 

6. What isiJio value of V 360000? Jl. 600. 

7. What is the difference betwe«in the square root of 36 and the aqaara of 
96? A. 1290. 

8. What is the differe;:co between ^ 4900 and 4900* ? J9. 24009930. 

9. What is the difference between ^61 and 81*? A 6552. 
10. What is the difference between V -^ and -J^^ ? 

^h = §. "«' ^s = rih ■' *«-. f - tilir = tWW = f*. -^ 

U What is the difference between V-^ and ^^^ ? A. j-J-|-. 

12. What is the amount of -^ 4 and >v/9 ? A, 5. 

13. What is the sum of v' 4 and 9^ ? A, 83. 

34. What is the amount of v'I>*)A and -^2724 ' A. 23. 

15. What is the length of one side of a square garden, which contains 1298 




the root. This, 
wing page, (which 

IS in the form of the garden, and supposed to contain 12^)6 square rods,) and 
earcfully noting down the operation as we proceed. 

OPERATIONS. In this example, we know that 

Ist. 2d. the root, or the ler(gth of one sidB 

Square Rods, Square Rods. o*" the garden, must be greater 

30)1296(30 3).&06(36 than 30, for 3tf« = 900, and le« 



900 i) tkan 40, for 40* s 1060, which to 

^•ater than 1996 ; therefote, «• 
Uuie 90, the leas, and, fbr eonv*- 
Bieaee* Mdu, write it et tbi left 
of l«6, M ft IdiMl of divtoor, %j^ 
wmuth* rtfhtef ISM^d tht 



9^«ss66)396(6 66)306 

396 996 
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fwrm of a 4pH>Ueiii in iWnWm 4 
(Seo Opcraiion 1st.) ; then, sun- 
tractiug the gquaro (if 30, =r 908 
M. mdSjfrom 1296 sq. rods, leavM 
396 SI), roihi. 
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It tho rio. on this left is in tho 
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30 rods. 



form of tbejnuriien, and fumtdna 
tW-oame^ nunlTNif oT square rods, 
vix. 1996. This tixure is dividea 
into parts, eaHecl A, B,C, and D. 
ft win be perceived, that the 906 
square rods, which we diid acted, 
20 9 *uv found by multip'yiiw tlia 
5 lenfth of A, being 30 rnd!4,liy th* 

breadth, beinf also 30 rods, that 

180 I is, 30« = 900. 

I To obtuin tlie sqnere rods in 

j B. C, and D, the remaining parta 

I of the figure, wo irmy inuitipt? 

6 cads. the leiifftJi of each by the breadth 

of each, thus j 3() X 6 = 180, 
ft X 6 = 36, and no X 6 = 180 ; then 180 -j- 36 -f 180 = 39t5 sqiuiro rods : or, 
add the ien^h of B, that is, 30, to th^ length of D, whicli is al.^o 30, making 
80 ; ur« which in the same thing, we may double 30, inukiug G(); to tliis add the 
length of C 6 rtMls, and the sum is 6'). Now, 10 obtain the 8<|uare rodj in the 
whole length of i>, C, and D, we multiply their Irngth, H rods, by the breadth 
•f each aiJo, thus, 66 X »» _= 39«i sqpH.re roils, the dame as bclorc. 

We do the same in the operation ; that is, we firsst douhln '.Hi in the quo- 
tient, and add the 6 rod!» to tho sum, making ("•«) for a divisor; next, multiply 
W, the «livisor, by 6 rods, the width, making :J96 j then, taking 396 from 396 
loavai 0. 

The pupil win |»orceive, the only iHfrerKnce between the Isi and 2d opera- 
lion (which see) is, that in tho 2«l we noj^lect writing the ciphers at the right 
af the numbers, and use only the significant figures. Thus, for 30 -4-6, wo 
write 3 f to'is) and 6 (iinits), whirh, joined together, make 'Mt ; for 900, w« 
write 9 (hundreds). This is obvious from the fact, thai the 9 retains its 
flsco under the 2 (hundreds). Instead of C>0 -f- 6, we write 6(1. Omitting th« 
qiphers in this manner cannot rciu^onabiy make any difference, :nui, iti fact, li 
does not, for the result if the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometimes, to da- 
lermine whore we must place the square number. In the last example, wa 
knew where the square of the root 3 (tens) = 9 (hundreds) should be pincoil, 
for the ciphers, at the right, indicate 5t ; !>ut had these ciphers been dropped, 
we s!iould, doubtless, havw hesitated in assigning the 9 Its proper place. Thia 
difficulty will bo obviated by observing what follows. 

The square of any numl>cr never contains but twice as many, or at least bill 
•le figure less than twice as many, figures as are in the root. Tims, th« 
square of the root 30 is 900 ; now, in 9(J0' there a^e but three figures, and in 30, 
two figures ; that is, the square of 80 contains but one figure nn>r«> than 30. VVa 
will take 99, whose square is 9801, in which there are four figures, and in iu 
root, 99, but two ; that is, there are exactly twice as many figures in the «quar« 
WOl as are in Its root, 99. This will be equally truo of any numbers whatever. 

Iler.je, to know where to place the several square numbers, we may point 
•f '"« "ffuros in the given number into periods of *h-^ -figures each, com mencinf 
with the nnits, and proceeding towards »be • ^nd, since the value of notk 

wkole numhers «nH .ierimn 's is U>...t.aM>u by their distaaae from the unita* 
Mace, oon8eq,oentiy, when ihera are decimals in the ftiren number, we may 
feafftn at the nnits* plaee, andpoi t off the figures towanla the richi, in tha mum 
nannar as we point ofTwIiofe numbers towaide the left. 

Hy aacbofthapfeoadingopefaiioiis, then, we find that tha raot of 1996 to 
Kktr, IB other w»f4 ^iw im|t]i«reaeh sidoaTthafanlMi to3l 



EXTRACTION OF THE SQUARE ROOT. 251 

PEOOF. Thia WOTk HMtv ifow bo nrarod by aadinf together all tiM iqiieM 
loib contained in the MveraJ parti of the hguie, thus :— 

A oonta.iia 30 X 90 rz 900 iqaare rodn. 

B 30 X S3 180 Or, bv T■vo1«tlai^ 

C 6x 6=r 36 36x96Al9M,wdbM^MhifcM. 

D 90 X 6s 180 . 

1396 aquare rode. 
From these illiutratioiip we derive the followinf 
RULE. 

Point off the given number into perioda of ^wo fiffuret 
eaci), by putting a dot over the units, another over the hun- 
dreds, and so on ; and, if there are decimals, noint them 
in the same manner, from units towards tlie right hand. 
These dots show the number of figures of which ttie root 
will consist. 

Find the greatest square number in tlie left-hand period, 
find write its root as a quotient in division ; subtract tlie 
square number from the left-hand period, pj^id to the 
remainder bring down the next right-hand period for a 
dividend. 

Double the root (quotient figure] already found, and place 
it at the left of the dividend for a divisor. 

Write such a figure at tlie right hand of the divisor, also 
the same figure m the root, as, when multiplied into the 
divisor thus increased, the product shall be equal to, or next 
less than the dividend. This quotient figure will be tho 
second figure in the root 

JVotfl. — The figure iost described, at the right of the divtfor, in the eoooikd 
opeiation, is the 6 rods, the width, which we add to 60, making PS ; or. omit- 
ting the in liO, and annexing C, then multiplying (i6 by 6, we wrote tiie ti w 
the qaotjent, at ihe right of 3, making 36. 

Multiply the whole increased divisor by the last quotient 
figure, and write tlie product under the dividend. 

Subtract this product from the dividend, and to the 
remainder bring down the next period, for a new d^idend. 

Double the quotient figures, that is, the root already 
found, and continue the openUion as befofOy till all tte 
periodi are brought down. 
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JHote Exarciaea/or Ou Slak, 



16b WUt ia the iquaro root of G5636 ? 
OPERATION. 



pRoor. 

956 
056 



45)95.% 
225 



506)30:i6 
3036 




7 WBat n the iquiue root of ^480/25? 
OPERATION. 

8)648d,S5(80AwAu. 
64 



1605)80,25 
80,05 

OOOO 



65536 



PROOP. 

80^ 
80,5 

4035 
C440 

6480,85 



J8. What IB the square root of 470596? Jl. 686. 

19. What ia tho square root of 104a'576? ./?. 1024. 

flO. What is the square root of 2125764.? Jl. 1458. 

SU What is tho square root «»' 6718464? Jl. 2593. 

S9. What h tl.o square root of 23059004 ? Ji. 4802. 

83. What is the square root of 4294967396 ? Jl. 65536. 

M. What is the square root of 40? 

[q this example, we have a remainder, ailer obtaining one figure in tho rosiL 
fn such cases, we ma^ continue the operation to decimals, by annexing tvro 
eiphars for a ne'v period, and thus continue the operation to any assignablo 
drarree of exactness. But since the last figure, in every dividend thus formed, 
will always be a cipher, and as there is no figure under 10 whose square nunv- 
bor onds in a ci|>her, there will, of courbe, bo a remainder } consequently, tho 
pupil need not expect, should be continue the operation to any extent, ever to 
obtain an exact root. This, however, is by no means necessary ; for annexing 
only one or two periods of ciphers will obtain a root sufficiently exact fi»r 
almost any purfiose. j9. 6,3245 -V. 

25. What is tho square rout of 30? Jl. 5,4772. ^ 

S6. What is the square root of -^^ ? j9. -j^ = Z. 

Or, we may reduce tho given fraction to its lowest terms before tho tool ii 
•stracted. 

'I'hns, -/-j^^ ^^i^iy ■^'**'i " fiefbro 
t7. What is the square root of ^^|^? A. ^ 
fifi. What u tho square root.of §f | ? Jl, ^. 

B6. What is the square root of ^ g j £ ^ g ^ - f Jl. y^ « . 

If the fraction be a sQrd, tlio easiest method of proceeding will ho lo 
It to • decimal first, and extract its root afterwards. 

aO. What is the square root of j-^ ? Jl, ,9128 +. 
ai. What is the square root of ^^ { Jl. ,9574 -jf- 



tXTRACJTlON or THE CUBE ROOT. 

83. What is the square root of .^ / A, ,83205. 

33. What is tho square root of 42U| ? 

In this example, it wilt bo brst to reduce the niixcil ntimlier to an iniprofar 
fraction, before oxtraciing itd root, after which it may be converted iuie t 
■ixed number again. A. 20|. 

84. WlJtti l« tho square root or912fAp? A. 30-1. 

2S*. A general has an army of 5G25 men ; h)V7 manr must he place in raak 
acJ fil«), to form tht-m into a'sciuurc ? V5G25 = 75, Ana. 

36. A square puvcmunt cuntuin.^ S433G square stones of equal sixe; Imtm 
many arc coriiairieil in one of its sides? A. ].'j6. 

37. In a circlo, whose aroa, or superficial contents, is 4093 feet, I demand 
what will be the IcngUi of one aide of a square containing the same number of 
Ibet? A. G4 feet. 

38. A gentleman has two valuable buitding spots, one containing 40 square 
rods, anif the other tK), for which his neighbor offers him a square field, con- 
taiumg 4 times as many square rods as the buihiing spots ; how many rods is 

longth must each side o^this field measure ? -^/-lO -J- tJ^ X 4 = 20, An», 

^. How many trees in each row of a square orchard, containing 14401 
trees.' A, \'2Q trees. 

40. A cc'tiiin square garden sjKit measures 4 rods on each side ; what will 
bo tho length of one side of a garden containing 4 times as many square rods? 

A. 8 rods. 

41. If one side of a square piece of land measure 5 rods, what will the stdo 
of one mcrsurc, whicb is four times m large? iC times as largo .^ 3G times as 
lorge? A. 10. 20. 30. 

ASl. A man is desirous of forming a tract of land, containing HO acres, 9 
roods and 20 rods, into a square ) what will be the length of each side? 

A. 150 rotls. 

43. The distance from Providence to Norwich, Conn., is computed to bo 4f 
miles; now, allowing the road lo be 4 rods wide, what will be the length of 
one side of a sr|uaro lot of land, the square rod-i of which shall be equal to iki 
•quare rods contained in said road? A. 24U rods. 



EXTRACTION OF THE CUBE ROOT. 

IT LXXXVIf . Q. Involution, (IT LXXXIV.,) yon duubtlem r 
lect, is the raising of powers j can you tollme what Is the 3d power of 3, 
•4iat the power is called? 

A» 27, called a cube. 

Q. Evolution (IT LXXX VII.) was defined to bo the extracting the Ist powoc 
•r roots of liigher powers ; can you tell uie, then, what is tho cube root oftT ? 

A. a 

Q. Why? 

A. Because 3 X 3 X 3, or, expressed lhus» 3'=: 27. 

Q. What, then, is it to extract ihe cube root of any nunil)er? 

A. It is only to find Uiat number, which, being multrpliedi 
into itself three times, will produce the given number. 

Q. We have seen, (If LXXX.,) that, to find tho contents of solid bodlia^ 
MCh %a wood, for instance, we multiply tho length, hreadili ao4 deptJi to 

Cther. These dinicnsioDs are called cubic, bocauso, by being thus ni«ltiplio4, 
ey do la fkct contain ao many solid foot, inches, &e., as are exweaoodj ky liMii 
product i btti what do jou tuppoae tlio abapo of 9 lolid body », wUoli ll •■ 



APPENDIX 

•4. It must have six equal flides, and each side most h% 
an exact square. ^ block A, tohick accovipamts ihi$ 
work, 

A^. Nun*, finee tho length, breadth and thicluM>Bi( of way regular e«h« «n 
•lartty aiikAf aXf for hinUtnco, a CUTilCU}^ tltnrfcj wKteh e^iit an wi 4f7«ialm> fe«t, 
ean yi>u iiifuriii ine what is the le^^jjth of one mtie of iJiiit block, and what tiM 
lenfth i)iny he cntlpit ? 

Ji, tlacb side is 3 feet, and may he called the cul»e root 
of 27. 

.3 



Q. Why? A. BcrauneS =27. 
Q. What in tho h;ngth of each side of a cubical block 
icfios ? Ji. 4 tncliDR. 



oontainiag 64 evbli 
incFios ? Ji. 4 tncliDR. 

Q. Why ? A. BocauRe 4 x 4 X '^i or 4^ sa 64 cubic inchea. 
Q. What is tlio culMiroot of 04, then? A, 4. 
Q. Whv ? Ji. Boraiiw 4-' = W. 

^. What iM tho Ir.njftJi of each side of a cubical block containiug 1000 cohk 
feet ? A. 10. 

Q. Why .» jf. BocauM 10^ =: 1000. 

1. In a Rqoare box which will ccmtnin 1000 marblea, how many will it tato 
lo roach acroM the iMittoin of tho tnix, in n Alruight row ? A. 10. 
8. What is the ditferenco between iho cube root of 27 and the cube of 3? 

A. 24. 

3. What in the diflurence lietween 3^8 and 2? f A. %. 

4. What i» tho dilfcreoce between 3^' 1 «"»'' l'? •^' 0. 

5. What id the diH'eronce between the cul»o root of 27 and the iqiiare not 
«f 9? A. 0. 

6. What ui tho difference between 3^8 and ^Ai A. 0. 

Operation by Stale Illustrated, 

7. A man, having a ruliical block containing 13824 cubic feet, wishes to know 
tfift Ifini'th ofcuch side, without measuring it; what ia the length oi* each aid* 
•fftaiil block? 

Should wo aitPtnpt to illustrate tho roation of the niic for cxtmeting the cube 
root, by exhilntiujr the picture* of tho ru!>e Htni iti* variouR pnrta on pa{)er, it 
roubl tend rather to confn««* than jilnstrntc tho suhj«»ci. The bert method of 

contain 
the op- 
Muuill strip 
of a pine h<mrd, with a common p(>tiknire, at the longor*l, in Iukj* time than the 
tcaelier can make the pupil compritheml the roHon, from mcmly «neiug the 
ptcture on piiitur. In deimjustratiiiv the rule in thin way, it will l>e an amuninf 
and instructive exercise, to lM)th tonirhor and pupil and njay be com|m>hended 
by any pupil, how.ev(>r young, wiio is so furtuiiiite an to have progroKited as far 
ad tbiit rule. It will gi\'e him dntinot idcui rp!i|K>cting the different dimmiKitms 
•n square and CHiiii* mcn.iurcs, and indohf>ly fix on hiii mind the reastm of «he 
rule, cons^jqocntly tho rule itself. Hut, tof tb** convenience of te.jclioni, blocksi 
illuiitrutive of the operation of the foregoing example, will accompany thfs 
work. 

The following are the supposed proportional dimeiiakiAS of the eeversl bloeka 
IMed in the donionstration of th? alN)ve example, which, when pal together, 
M^Af to make an exact cubn, eontaining 13824 cubic (eet : 

One bhM-.k, 90 (bet long, 2lt feet wide, and 99 feet thick ; this we wiH call ^. 
Throe small hlockn, each 'X feet fa>ng, 30 feel wide, and 4 feet thick ', Mck oi 
Ih^so we will rAII b. 

Thtee smaller blocks, each 90 fbot kme, 4 Al wide, and 4 Ihel tUdts mtk 
•TthMM we wiU call C. 



jpouKi lend rninur to coiitu^c man iiinsirnic tno suiijoci. Iho ooitt me 
doing it i«, l)y nmkiii« s^evoral small blocks, which may ho 8ttp()oscd 'o 
a certain proportional niinibor of feet, iiichen, &.c., cornsimnding with 
e*iitionof the rule. They maybe inndo in a few miiuitos, from a unu 
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TA 



t>M Mock, ani Uie «inrHe«t, 4 feet long, 4 fool wid«, aad 4 feet thifik ; tHii 

In thw example, you recollect, wo w«e to find the length of oiifi«idfi of »• 
lobo, contaiuiitf I'^sa^ «»»»»« *«««• . 



OPERATION Itl 

a 1382^1(20, root, 
go's 8000 

t X 9 X 300 = diviMir, liiOO )5824( 4 

quot. 4 



48U() 

9X30X4X4=1 9!.0 

4 X 4 X 4isro4 



Or, 



5824 deductod. 
0000 



n»e MLvno opcrution, by neglecting the ciphers, 
nay be porfbnucd thus : 

OPERATION 9.1. 

i:W24(20 + 4,orQ4, i 
8 < 

4 ■ 

1 X 2 X 300 = 1200 ) .V24, dividend. 



root, 



«X30X 
4X 



4=r 
4 = 




5>$il\, subtrahend. 



OOUO 



In this example, we know 
that one side cannot be 30 fert, 
fur30^=:3700()8olid feetfbeinc 
more than i:«a4, the given 
sum ; tlirroforc, we will tak» 
'20 tor the length of one aide of 
iIm" culxs. 

'Jlien, 00 X 20 X 20 sr 80W 
solid feet, vhich we mufct^f 
coiir!«o, deduct from 13834, 
leaving 5824. (Hee Operation 
Ut.) Th«se 8000 solid feel, 
thi' pi'pil will perceive, are th« 
sulid contiMJts of the cubical 
blork niurk»-d A- This cor- 
rpspoiidH with the operation i 
for we write 2U feet. the length 
<>f I he cube A, at tlie right of 
IlirtJt, in the form <»f a qno- 
tieiit ; and it* square, bOOO, 
under i:i>524 ; fr«ini wbich sub- 
tracting 601M), leaves 5fc!24, a* 
iHifore. 

As wc have 5824 cubic feet 
reniuiuinj:, we fi»id ihi* sides of 
the cubr A are not so long as 
they ought t«» be ; consecpientlj 
we must enlarye A ; but in 
doing this, we " must enlarge 
the three sides nf A, in orrW-r 
tlml we r:iiiv |.f'.-ir\r ihe 



eubical form of the block. Wo will now place the three blocks, uaoh i-l y.l.uh 
b marked H, on the three side* of A. Karh of these blocks, in order to ht, 
roujil lie an long nnd .m wide as A ; and, by exon.tning them, >"" ^ill see that 
Ihis is the case ; that is, 2(1 feet long nnd 20 ferl wide ; then 20 X 20 = 400, 
tlie square contents in one H ; and 3 X 40il = I2(M), s.piare contents m d F s j 
then it is pluin, that 5824 solid rotitenta, divided by 1200, the sipiare conlen i, 
will give the thickness of each block. lUit an easier metluHl is, ^^ «n""re VJ 
», (tons,) in the root 20, mukint; 4, and multiply the proilucl, 4, by JOU, makino 
1200, a divisor, tlu- sume as Ijeforr*. 

VV-e do the same in the operution (which see) ; that is, wc multiply the 
■quare of the quot lent figure, 2, by ;J00. 1 l.us, 2 X 2 = 4 X 300 == 1900 ; hen 
Ihn divisor, l2«)0(tlH« square contents) is contained lu 5821 (solid conlentsH 
times , that is, 4 feet is the thickness of each block marked R. I his qnolient 
figure, 4, wo place at the right of 5a94, and tb««, 1200 square fed X 4 feet, tJi« 

ihicknCM, =r 4800 solid feet. . .^ . , .... „i« .i „ i n. 

If we now examine the block, thus increased by the addition of the i Ha, 
wAshttJisee UiaUhore are yellliroc cornora not fdled up: iheso arc nprft- 
tented by the throe blocks, each marked C, and each of which, you will jHjr- 
•oivo, ia ea Iwis as either of the Ba, Umt is, 90 feci, hcing the length of A, 

vhich if iheab ia Ilia q«otieot. l>irthi«^««»- •«** .•''?**'I^ J^^ 
the ibickneaaof tiMi Bs, whieh We found, hy divHlin«, to be 4 fool, Ihe JwJ W 
lirnt fimiro. Now, to gc. iiie soli.l contents of oAch of ineae Ca, we n»o'"PV 
«wlr Ullckneas (4 fei,t> hy their bnadih (4 feet), = W »«,uare feet , lj«t la, the 
•fUielaitquoa«ifi«uS>,4, = 10; lliw 16 aquaw eonleifit miiM M 



IM APPENDIX. 

««llipaiMlbyik«l«mUi4irMeh,(30bet,)or,M tbera «fe 3, bjr 3 X 90 =s 0t . 
OT^wiiich M easier in pnctice, we may mcltiply tho 2 (tens), m tiw root, 91^ 
fey 30, makin* CO, and Uib prodoet by 4*^ i«, ilic mfmuv oaateato a* JW> aoUA 



&' 



We do the mne tn the operation, by multiplying tha9uj90HT30 = eOx4 

4 = 9fX) •olul feet, as bcfiirn ; tbi« 9G0 \vc writ^ under the 4800, for we niu« 
_J the »cveral nrotlucui together by aad by, to know if our cube will coutali 
ail the requ::»d foot. . , — 

By iurnms over the block, with all the additions of the bl»ck« marked B •aA 
C, which are now made to A, we ahaU *«iiy a lilllc B'^.uare »'p«»';';. wb»ch P'*^ 
veoU the ligoro from becoming a complete cube. The liUJe block for t ha 
eomer U aiarkod f), which tho pupil will find, by fining it in, to exactly fill up 
this ipace. This block D is exactly square, and its length, brcjuUh, and tliicfc- 
■oss are alike, and, of courae, equal to the tltickiiess and wnUh of the Ca, thai 
is, 4 foet, the last qn.ititnt fijjure ; hence, 4 a. X 4 ft. X 4 II. = G4 solid feet ta 
the block D ; or, in othur words, the cube of 4, (the quoliont Cgure,) which m 
Ifie same as 4^ = 04, 83 in tl»o operation. We now write the W under lim 
960, that this ireiv be rijcknned in uiih tho oJIut arliijiions. 

We rextproceod to add the solid contontd uf the \U, C<«, and D together 
thus, 4o00 -f 9J'.> -^ 6-1 =r 5824, procisfly iJio nu!i!')nr of solid f«}ct which wt 
kad remaining after we dodiictod 8000 fsc!., the si)!i:l rontcnts of tho cube A. 

f f, in the opofation, wc subtract the amou::!, 5^24, fre:n the remainder or 
4i\idend, 5824, wo^hall see thnt our ailailion^• have t:iken all that remai.'wd 
after the first cube \vh<? dciluctcd, there being no remainder. 

The last little hlock, when fitted in, aa you saw, rendered tho cube eont- 
pJete, each side of which we have now found to be 20 -f- 4 = 21 feet lonft 
which is the cube root of 13824 (solid feet) j but let us see if our cube cootaim 
tho required number of solid feet. 

PROOF. Ok, 

1 A, = 8000 solJtl feet. By Inrobition, 

3 lis, = 4800 solid foot. Q4 V 94 y «>4 — 13ie4 i •^"'^ 5^*' 

3 Cs; = 900 solid feet. 24 X ^4 X -4 - ljaJ4 j ^ j^^^,^^ 

1 D, = 64 solid feet. 



( given cube. 

In Operation 3d, we see, bv ne<rlecting the ciphers at the rigiit of 8, the 8 li 
■dll 8000, by its standing umfur 3 (thousands) ; hence, we may point off* throt 
ifuros by placing a dot over tlie units, and aiMtlwr over the thousands, aad 
to on. 

From tho preceding example luit! i (lustrations we derive the folio wing 

RULE. 

Divide the given number into periods of three fi^rof 
each, by placing a point over the unit ficrurc, and every tliird 
figure from the place of units to the left, in -wiiole numbersi 
and to the right in decimals. 

Find tlie greatest cube in the lefl-hand period, and plaot 
Its root in tlie quotient 

Subtract the cube thus found from the said period, and Ig 
the remainder bring doiini the next period, and call this tbt 
dividend. 

Multiply the squars of the quotient by 900, tailing H Cin 



EXTRACTION OF THE CUBE ROOT. UBS 

Pind hoT many times the divisor is contained in the divi- 
dend, and place the result in the root (quocient) , then mu^ 
tiply the divisor hy tliis quotient figure, placinj^ tiie product 
under tlie dividend. 

Multiply the former quotient figure, or figures, by .30, and 
this product by the square of the last quotient figure, and 
place tlie product under the last"; under these two products 
place the cube of the last quotient figure, and call theii 
amount the subtrahend. 

Subtract the subtrahend from the dividend, and to ihft 
remainder bring down the next period for a new dividend, 
with which proceed as before, and so on, until tho whol^ 
is finislied. 

M>U 1. When the sabtrahcnd happens to be Ia;g;cr tlian the diviMencI, ihj 
•noticiit (igure must he made one less, and we must find a new sulitruhenrl 
The reason why the quotient fl^^uro will bo sometimes too large, is, bocatiFO thi« 
quotient figure merely shows the width of tlra thrco first additions to the original 
tul)0 ; consequently, when tho subsequent additions are ntadu, tho width (quo- 
tient figure) may make the solid contents of all the additions more tliaa th« 
oubic 'feet in tho dividend, which remain atler tho solid contents of the original 
«al)e are deducted. 

2. When we have a remainder, after all tlie periods are brought down, w« 
BMj continue the operation by annexing periods of ciphers, as in the squara 
•oot. 

3, When it happens that the divisor is not contained in the dividend, a cipbfli 
Aiust be written m the quotient (root), and a new dividend formed by bringii^ 
down the next perio<l in tho given sum. 

More Exercises for the Skde. 

a. What M the Cuba root of 9663597 ? 

OPERATION. 

d66J59f ( S13, J9n». 
23 = 8 

9!* X 300 = 1300) 1660 first diirideAd. 

1900 

9X30X1*= 80 

l'= 1 

1961 first aabtrahaiKl. 



gfl X 900« 139300)409597 Mcon^diridand 

39G900 

itxsoxa^s M>7<i 

3*3B 97 



409897 MeoM! 



ArrsRpix. 

•. wiMtaBiteMiwiMt«ri7am? j^m, 

ML WlMtbilwe«faenw*or57l7»7? jff. 83. 
11. WiMt •• Um cttbe hmA ofmaauO? ^. 99. 

n. WlMtiatlMcali0nMi«>r3;tKi4l6.' A 156. 
M. WlMt » Ihe eube niot oTiHtflt^lfi ? dfl. 456. 
ISw l%lMt w tbe euhe raut oT IT^IMWO ? wff. 500 
M. WUl » tk«eub« i«ot af 7«6I:D1S? jff. 9tH. 
n. What M iKo cube roai ur73llti91877a9? ^. OeOSL 

]& WbM b tlM etibs iom «»r^| ? jfl. |. 
19k What a the cttba loot oT J^| ? wff. f . 

n. What i> tiM Cuba root of (f^f ' '^' H* 

Iftha raot ba a Miid, radoca it to a decimal before ita not m •zluciail* m b 
ifebaquara root. 

U. U'hat u the cube root ofj^jf ? ^^^ t^S 4- - 

K. What b the cube root of j^g^-' ^ j34 + . 

93. What b ibe length of one side of a eubicbJ block, which eontaiaa 1791 
nlid or cttbie tncbes r Ji, \-i, 

94. What will be the If^it^ih of one side of a cubical block, whose cor*SBii 
Aall be equal to anuther biuck a2 feet long, IG fa-i wido, and 8 fool thick ? 

*^:a X )(> X B = 16 feet, .Oma, 
25. There i» a cellar do*, which b 16 feet Uiiig, 1:2 fe«t wido, and 12 fri^ 
itepj aik) HiKirh<>r, 13 fcei long, 8 feet *\ide, and 7 foci deep : how many loW 
or cubir ffvX of ourih with tliruwa out ? and what will he ihe hjoff^b of one sicb 
•fa cubiral nioumi which may be fbrnied from said earth? Jl' 5eJ2. 18. 

2lj. flow umny KuJid tuchm in a cubical block which moa*ure« 1 inch %m 
^di siihj? H«»w many in one niGasurin» 3 inches on each side? 3 inches <a 
'aachsiJf? 4 inch**8 on each side ; 6 inches on eu'^h side ? 10 inches on each 
Ude? 20inche<«onnathside? /f. 1. 8. S7. G4. 21U. Um. 8000^ 

27. Whiit in the length of one side of a cnbical Mock, which contains 1 aolidor 
tabic inch? 8 solid inches ? 27 8«d id inches? &1 solid uichcs? 1525 soiil 
Ucbes ? 216 solid inches ? 1000 solid inches ? 8000 solid inches ? 

ja. 1. 3. 3. 4. 5. & 10. 90. 

By the two preceiling examples, we see that the sides of the cube are aa tha 
♦Jmj roots uf their itulid cuntontit, and their solid contents as the cubes of their 
vldes. It i.<4 Itkew'ijte true, that the solid contents of all similar figurea are b 
|ffO|x>rtioii to cai h uthur as the cubes of their aoveral sides or diameters. 

Aift«. — The ndative length of tiie sides uf cubes, when compared with theL 
Xflid contenU*^ w*'! be best illustrated by reference to the cubical blocka aa^ 
mnpanyin? this work. 

28. If a hail, 3 inches in diameter, weigh 4 poiuida, what will a ball of tht 
tttne metal weigh, whoso diameter b 6 kiches .' 

3* : <? : : 4 : 32 : RaUo, 2* X 4 = 32 Iba.. .Aiik 

29. If a gloltc of silvor, 3 iuc!ies in diameter, be worth flGO, what is the valM 
tfoneGiiicbasindiumetnr? 3* : 6^ :: ^60 : $1280, jfw. 

30. There are two little globes ; one of .^em ia i inch in diameter, and thi 
•liter 2 inches ; how many of the amaller globes will make <mi9 of the larger? 

.A. ow 

31. If the diameter of the plat^ot J loiter ia 19 timaa m much m thediametM 
if tile earth, how many globes of the earth wonld it take to oiaka one aa hugt 
■a Jupiter? jS. 1728. 

32. If the sun is lOUOOOO times w \uge as the earth, and the eartli ia 
■Ules in diameter, what is the diameter of the son? wf. 800000 miles. 

.Vote. — TIhj roots of most powors may be found by the square and ei^M l 
4flfy ; thus the s<|uare root of the square root is the bjouadrata, Qt 'oiuth ! 
mA the ajxth root is the cube of this squara root. * 



AJaTUM£nCAi# PAOGRESSION 



ARITHMETICAL PROGRESSION. 

f LXXXYIII. Any rank or series of numbers more 
than % increasing by a constant x4diiion, or decreasing ifif 
a constant subtraction of some given number, is called a'l 
Jtnlhmtliccd SerieSy or Progression, 

The number w*iicb is added or subtracted continually % 
ealled tlie comijum difference, 

WhpH tlie series is formed by a continual addition of the 
common difference, it is called an ascending series ; thus, 

2, 4, (), 8, 10, &c., is an ascending arithmetical series ; but 

10, 8, (i, 4, 2, &c^ is called a descending arithmetical series^ 
because it is formed by a continual subtraction of the com- 
mon difference, 2.. 

The nuichera which form the series are called the terms 
of the series or progression. The fin-t and last terms arc 
called tlie extremes,^ and tlie otlier terms the means. 

In Arithmetical Progression there are reckoned 5 terms, 
any three of which being given, the romaining two may be 
fiHiod, viz*. 

1. Tlie first tennv 

2. The last term. 

3. The number of tennSi. 

4. The common difference. 

5. The sum of all the terms. 

Th/e First Ttrm^ the Lad Term, and the JVumber of Tenoui^. 
being given^ tojind the Common Difference ; — 

]. A man bod 6 toM, whose several a«^e* differed alike ; the youngest wat 3- 
feats old, and Uie oldest 28 ; what wastiie common difr»rencc of their u^os? 

The difi*erafMM) between Uie youn«iust son and the eldc»t evidoritt> ihoWf th« 
bicraase of the 3 yeara by all Um sulwiequent additions, til i we come to !28 yearn ■, 
and, ai the numiAtr of these addiUonf> ara, of omirae, 1 lens thuu the uu^nhef. 
of sons (5), it Ibllows, that, if wo divide the whole difTnrence (2t' — 3 ^ ^i^ 
•by Uie nomber of additions (5), we shall bave tbe dUt*ereiice betwoea each oaa- 
■eparately, that is, the common difl'crence. 

Thus, 28 -> 3 = S5 ; then, 25 -i- 5 = 5 yean, tbe eomnion difierenee. 

A. Sy.efti«.. 

Hence, Thfind (he Common Difference ; — 

Divide the difference of the extremes by the number of 
tonna, less 1, and the qootient will be tbe common dlfieienee. 



t. IftlM w jrtm aes be 3 and S3,aiid Ifad aamber of terns il, what is tbt 
dilTeNnc*? jf . 9. ' ' 



APPEflDlX. 

3* Abu li lotni*«) from BosUm to a certain place in Sdays, aad to go onh 
f aUlea Um fifst dav, inoreuiag the diatanee travelled eaefa day bj an eqaal 
•sceaa, ao thai the laat daj*a joarney M«y be 45Bulea; what m the daily ». 

idirfereoee? 



«..->, (hat is, the common dirfereoee ? wff. 8 miles. 

4. If the amoont of $1 for 20 years, at simple interest, be $3,90, what ia the 
■ftte per cent. * 

In this exan)i>'<». xrtt *P€ the amount of the first year is $1,06, and the last year 
<^,30 ; ounseuu . • ae eitrenes are 106 and 220, and the number of tenw 
80. jS. $,06 ^ ii i««t Atont. 

5. A man bought GO yards of cloth, givin» 5 cents Ibr Iho first yard, 7 £» te 
•eeond, 9 for the third, and so on to the iavt ; what did the last cost ? 

Since, in this example, we have the common difference ^iven, it will be easy 
to find the price of the last yard ; for, as there are as many addition:! as there aip 
yards, loss 1, that is, 59 aiklitiuns of 2 cents, to be made to the first yaurd, H 
tbtlows. that the hut yard will cost 2 x 59 = 1 18 cents more than the first, and 
the whole cost of the last, reckoning the cost of the first yard, will be i 18 + 5 ac 
$1,23. .«. $Ip23. 



Hence, Hlien the Common Difference^ the First Jfenn, cm4 
iht Mimher of TermSjOre given, to find the Last Term; — 

Multiply the common difTerence by the number of term«, 
1, and add the first term to the product. 



6. If the first term he 3, the common difference 2, and the number of terms llf 
what is the last term ? Ji. 23. 

7. A manj in travelling from Boston to a certain place in 6days, travelled the 
trst day 5 miles, the second 8 miles, travelling cacli successive day 3 miles ftrther 
Aan the former ; what was the distance travelled the last day ? A» 20. 

8. Wliat will $1, at 6 per cent., amount to, in 20 years, at simple interest ? 
The common dincrcnce is the 6 per cent. ; for the amount of $1, for 1 year, is 

$1 ,06, and $1,06 -|- $,06 = $1, 12, the second year, and so oi:. Jt. $2,20. 

9. A man bouglit 10 yards of cloth, in arithmetical progression \ for the firaC 
yani he f^ve 6 cents, and for the last yard he gave 24 cents ; what was tlM 
amount of the whole r 

In this example, it is plain that half the cost of the first and last yarda will be 
the average price of the whole number of yards ; thus, 6 cts. -f-dl cts. =30^ 
• SB 15 cts., average price ; then, 10 yds. X 15 = ISO cU. =s $1,50, whole ooeL.' 

> 4. $1,50. 

Hence, When the Extremes, and (he J^uwiter of Terms, an 
given, to find the Sum qfaUthe Terms ; — 

Multiply half the sum of the extremes by the nuoAer of 
^rms, and the product will be the answer. 

to. If tho extremes be 3 and S73, and the nnmber of tamtt 40, what b the fom 
«raU the terms? ji. 5520. 

1 1. How many times does a regular elock strike in 19 honn ? jfl. 78. 

13. A butcher bought 100 oxen, and gave for the first ox $1, for the aeeeatf 
f^ for theihinl $3, and so on to the hist} how much did they oomo to at that 
aate? A. SSaw. 

M. What Ipthe aiim of the first 1000 oumhaia, beglfnning with tbair Mt«m 
•tdar, 1. 9. 3, &e. ? Jt. 500500. 

I# irabo«tfd,l$ihetlong,be9feftwideatOMen4,aadeaaMtoftmiiat« 
Ifct ¥snm, wirtit 8is.tb9 aqmro eontents of the board? A 18 foci. 



6KOM£TIUCAL FROGRKSSION. 

Ift. ir« 7l«e« of IwBd, eo rocli in len^, )» 90 ^ods wid^ At ona end, aai at 
tlw otU^r termiimia in an Kngle or point, what number of «qn4ire rod£ doas it 
•ootain? Jt, GOO. 

' 16. A penon, traTellIng into the country, went 3 mile* the fixvt day, and in- 
creased every day's travel 5 miles, till at last he went 58 miles in one day ; how 
naanv days did i-a travel ? 

We found, in example 1, tho (fiflerenee of the extremra, divided by the num- 
ber ol tenosjleiifl l,ff8»e the commoa differenec; consequ'intly. if, m this ex- 
ample, wo divide (5o — 3 =) 55, the difiercDce of tho extremes, oy the commoa 
dinerence, 5, the quotient, II, will be the number cf terms, loss 1 3 then, 1 -|- 
11 = 12, the number of terms. Ji, 13. 

Hence, When the Extremes and Common Difference are given, 
to find Hue JS/Simber of Terms ; — 

Divide the difiere^ice of the extremes by the common 
difTerencCy and the quotient, increased by 1, will be the 
answer. 

17. If the extremes be 3 and 45, and the common difference 6, what is the 
number of tei.ns? .^.8. 

18. A man, being asked bow many children he had, replied, that the yonnnal 
was 4 years old. and the eldest 33, the increase of the family having been rfcj 
•re'y 4 yean ; how many had he / Jt, S, 



GEOMETRICAL PROGRESSION. 

IT IdXXXIX. Any rank or series of numbers, mcreasing 
by a constant multiplier, or decreasing by a constant divisor, 
is called Geometrical Progression. 

Thus, 3, 9, 27, 81, &c., is an increasing geometrical 
series ; 

And 81, 27, 9, 3, &c., is a decreasing geometri^ial series. 

There are five terms in Geometrical Progression ; aiid, 
like Aritlimetical Progression, any three 01 them being 
given, the otlier two may be found, viz* 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The sum of all the terms. 

5. The ratio ; that is, tlie multiplier or divisor, by wMoh 
we form the series. 

I. A man nurehaaed a flock of sheep, coosiitinf of 9; and, by agree m— t , 
Was to pay wnat the last sheep cama to, at the rate of f4 for the first sheeHi 
iI9 d>r the seeond, $36 for the third, and lo on, tiebliaf the priea tatlM 1mI| 
whaA did the ilock eost him? 



APPENDIX. 

W« WKKJ Mrlbnn tU» example bf mnhipKcetion ; Uias, 4x3X3x3x3 
X8x3x3x8=s f9QQi4, Ans, But this ppocoit, jtm nuit be lensible, 
wottad be, in manj cases, a ver/ tedious one ; let us soe if we eannot abiidfe it, 
tberebr making it raster. 

In the above process, we discover timt 4 Is mnUipIicd by 3 eight times, one 
tinre less than the number of terms ; conset|nertiy, fiie 8th power of the ratio 3. 
expcessed thns^ S^, multiplied by tlie 6rat terui} 4, wit) produce the last terai. 
But, Instead of rai''in2 3 to the t^th power in this manner, we need only rain it 
to the 4th power, then multiply this 4th power into itself; for, in this way^ wt 
do, in &ct, use the 3 eight times, raising llie 3 to the sarob power as before ', 

thus, 34 = 81 i then, 81 X 81 = 6561 ; this, muhipliod by 4, tUe first teim, 
givep |S26d4'l, Uie s^me resmt as before. Jt. !2Ga44. 

IIcDce^ JFhen Ike First Tenn, Ratio ^ and J^umher of Terms^ 
art given^ iojind the Last Term;-^ 

Write down aoine of the leadinfif powers of the ratio, with 
ibe numbers 1, 2, 3, &c., over uiem, being tlieir severaJ 
Adices. 

Add together the most convenient indices to make an 
index less by 1 tlian the number of terms sought. 

Multiply together the powers, or numbers standing nrder 
those imjices; ard their product, multiplied by the first 
term, will be the term sought 

9. If the first term of a geometrical series be 4, and the ratio 3, what is the 
llth term' 

1. 3, 3, 4, 5, indices. ) JW/te. — The pupil will notice that the seriee 

3, 9, 27, 81, 24J, powers. ) does not commence with the first term, but with 
tkt ratio. 

The indices 5 + 3 -4- 2 = lO, and the powers nndor each, 243 X 27 x 9 =s 
80(M9 ; M'hich, multiplied by the first term, 4, makes 236196, the llth tenn, te- 
quired. Jl. S3G19U. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3; what is 
the hwt term ? jS. 78732. 

4. A sum of money is to be diviclcd among 10 persons ; the first to have $1Q, 
|he second ^0, and so on, in threefold proportion 3 what will the kst have ? 

A. $196830. 

5. A boy purchased 18 oranges, on condition that he should pev only tin 
price of tlio last, reckoning 1 cent tor the first, 4 cents for the second, 16 cents 
for the tliinl, and in ihat proportion ibr the whole j kow much did beoay fbr 
d-am? A. i5l7]798691^. 

6. What is the lost term of a series having 18 terms, the first of «rbich is 3, 
and the ratios? j«. 387420 i«9. 

7. A butcher meets a drover, who has 24 oxen. The butcher inquires the 
price of tlicm,attd is answered, $60 ptj* head ; he immediately offers the drover 
$50 j)er head, and vuuld take oil. j'hc drover says he will not take that ; 
m4, if lie will give him what the last ox would come to, at 9 cents for 
tue first, 4 cents for the second, and so on, doubling the price to the laat, Im 
mi^ht Lave the whole. What will tite oxen amount to at that rate ? 

A, ^167773,16. 

8. A mnn.wa9 tn travel to a eertain plice in 4 days, and to travel at whatevof 
rate he pleaMod ; the first day he went 2 miles, thn socond 6 miles, and so oa 
to thejast, in a tbroefuld ratio • bow far did he travel the last Hny, ud how Oi 
tfl all 



OEOMETRICAL progression. 968 

In thu example, we may finJ the Tagt term as before, oi> find it by iHding 
•ach day'a travel together, commencing with the first, and proceeding to the 
last, thus: 2-j-6+18-f^^B0 niilca^ the whole distance travelTod, and 
the last 'lay's journey is 54 miles. But this mode of operation, in a long series, 
you must bo sensible, would be very troublesome. Let us examine the natura 
of the series, and try to invent some shorter method of arriving at the same 
result. 

By examining the scries 9, 6, 18, 54, we perceive that the last term (54;, 
less 2 (the first term), =52, is 2 times as large as the eum of the remainini; 
terms; for 2 + 6+ 18 = 2G; that is, 54 — 2 =62-r- 2 = 2{i; hence, if 
we pro<h:co onothcr term, that is, multiply 54, the last term, by the ratio 3, 
making l<)2, we shall Hud the same true of this al«o; for KlQ — 2 (the &tM 
term), = 160 -*- 2 = 80, which we at first found to bo the sum of the foA»r 
remaining terms, thus, 2 + 6+ 18 -f 54 =80. In both of these oporations 
it is curious to obscr\-e, that our divisor (2), each time, is 1 L.ss llwn tLa 
ratio (3). 

Hence, fFhen the Extremes and Ratio are given^ to find ihi 
Sum of the SerieSj we have theJoUowing eas^ 

RULE. 

Multiply the last term by the ratio, from the product 
Bub tract flie first term, and divide the remainder by the 
ratio, less 1 ; the quotient will be the sum of the ^ series 
required. 

9. If the extremes be 5 and &iOO, and the ratio 6, what is the whole amount 
•rUie series? 

i400x6-5^^ ^ 

6 — 1 

10. A sum of money is to be divided among 10 persons in sncl. a manner, that 
the furst may have $10, the second $30, and so on. in threefold proiwrtion j whaf 
will llio laH have, and what will the whole have r 

The pupil will recollect how he found the last term of the series by a foregoing 
rule j and, in all ca.sc9 in which ho is required to find 1 he sum of the series, whon 
the last term is not given, he must fir^tt find it by Uiat rule, and then work fur 
the sum of the series by the present rule. 

A. The last, $]9C830 ; and the whole, $2952 10. 

11. Ahosier sold 14 pair of stockings, the first at 4 ccnls, tho second at 12 
cents, and so on in geometrical prosrossionj what did the lust pair bring 
him, and whot did the wholo bring him ? 

Ji. Last, #63773,92 5 whole, $956n9,3(>. 

12. A man hoimht a horse, and, by agreement, was to give a cent lor the 
?{rat nail, three for the snconrl, &.c. ; the'c were four shoos, and in each shoe 
eifiht nails : what did the horse come to at that rate ? 

Ji. $9265100944259,20. 

13. At the marriage of a lady, one of the guestr made her a present of a 
balf-eagln, saying tlint he would double it on the first day of each succeeding 
month thruogiiout the Tear, which he said would amount to something Uk« 
ftlOO : now, how much did his estimate difler from the true amount? 

A. $90375. 
•14. If of^r pious anceotors, who landed at P]}'mouth, A. D. ]620,^Uicg lOi- 
In numbor, had inc/eatcd so as to double thoir number in evenr 20 yenn^ 
Iww great would have been their population at the end of the year I&40? 

A, *J0ST4f. 



1 



AFFBNDIX. 



ANNUITIES AT SIMPLE INTEREST. 

IT XC« An annuity is a sum of money, payable every 
year, for a certain number of years, or forever. 

When the annuity is not paid at the time it becomes due^ 
it is said to be in arrears. 

The sum of all the annuities, such as rents, pensions, Slc^ 
remaining unpaid, with Uie interest on each, for the time it 
Ilm been due, is called the amount of the annuity. 

Hence, To find the Amount of an Annvxty ; — 

Calculate the interest on each annuity, for tlie time it ha» 
remained unpaid, and find its amount ; ttien the sum of all 
these several amounts will be the amount required. 

1. If the annual rant of a bouse, which is $200, remain unpaid (that ia, ia 
■•tears) 8 years, what is the amount? 

In this example, the rent of the last (8th) year being paid when doe, oT 
OOOTM, there is no interest to be calculated on that year's rent. 

The amount of $200 fur 7 yean = $284 

The amoontof9200 .. 6 = $279 

The amount of $200 .. 5 =$260 

The amount of $200 .. 4 =$M3 

The amountof $200 . . 3 = $236 

7'he amount of $200 . . 3 = $2^1 

Theamoantof$200 .. 1 =$212 

The eighth year, paid when dtte,= $200 

$IU36, jSm. 

S. If a man, having an annual pension of $60, receive no part of it till Um 
•vpiration of 8 years, what is the amount then due? jS. $.580,80. 

3. What would an annual salary of $600 amount to, which remains unpaid 
(or in arrears) for 8 years ?-12:W. For 3 years ?-J908. For 4 years ?-2616. 
For 7 years ?-4956. For 8 years ?-^808. For 10 years '-7G30. 

JSns, $^144. 

4. What is the present worth of an aisnuity of $600, to continue 4 years ? 
The present worth (IT LXVII.) is such a sura, as, if put at interest, wouM 

■mount to the eiven annnity ; hence, 

$600 -i- $1,06 = $566,037, present worth, 1st year. 

$600 -f- $1,^2 = $535,714 Sd .... 

ieO$-4- $1,18 = $508,474, 3d .... 

$«0 -5- $1,34 = $483,870, 4th.... 

dfM., $2094,096, present worth required. 

Hence, Ihfind Gu Present Worth of an Annuity; — 

Find the present worth of each year by itself, discounting 
fVom the time it becomes due, and the sum of all tiiese 
present worths will be the answer. 



ANNUITIEB AT COBIPOUHD INTEREST 

& WkM •wm of iHdy moan It Hnlnloit Is u uranLw af tm, u 

iiM*3Mn,>t4p«<i«it.p ^.fiieflea. 

IL Wku b Uis pnucnl wnrlh of an annul ulur of |BOa, to aoMil 

jwuiMunoi. 3 THo '-VIMS'- S7<»>'-3«7ai9 J^■Ti9^,«. 



ANNUITIES AT COMPOUND INTEREST. 

II XCI> Tho BiHOUnt of on anouitj, at Bimple and com- 
|HmDd ictereat, ia the aame, excepting the difierenee in 



1. Wlial wjll . 



1 XC^ leckoning Compound, instead of 
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APPENDIX. 



It to •Tidwt, thftt Uie amonni of $3 annuity ia fi tlmoa aa moeh aa one of $1 > 
end ona of^?, 3 timoi aa mnch. Hence, 

Jhjind the Amount of an Annuity^ at Gper Cent,'; — 

Find, by tlie Table, tlie amount of $1, at the given rate 
and tiine, and multiply it by the given annuity, and tlie 
product will be the amount required. 

3 What la the anxiunt of an annuity of #130, which hoa remained unpaid 
15 y oara ? 

The amount of $1, by the Table, we find to be $23,2759 ; therefore, $23^53 
K 120 2 $9793. M)8, JiM. 

4. What will bo the amount of an annual aalary of $400, which has been ia 
arrears 2 years ?-824. 3 yours?- 127344. 4 yenrs?-174'Jb4. 6 ycars?-279012. 
12 years >-l)74796, 20 years ?-147142. Jiju. $28099,50. 

5. If you lny up $100 a ye&r, from the time you are 21 yrara of as^e till you 
are 70, what will be the aniount at compound interest? j9. $26172,08. 

6. What is the prcscut worth of uu minuuJ pension of $120, whicii ia to con- 
tinue 3 yuars ? 

In this example, the present worth is evidently that lum, which, at compound 
Interest, would amount to as much as the amount of the given annuity tor 
the throe years. Finding tlio amcv.nt of S12() hy th© •i'-.u«r., n- %.,.<..,,., .. ^ 




% compound interest, ia Si J9101 ; 

then, $3»2,032 -i- $1,19101 = $320,763, Jlns. 

Ilence, To find the Present WoHh of an Annuity; — 

Find its amount in arrears for the whole time ; this 
amount, divided by the amount of $1 for said time, will be 
the present worth required. 

JiitU. — The amount of $1 may be found ready calculated in the Table of 
oompound interest, If LXXI. 

7. What is the present worth of an annual rent of $200, to continue 5 rears.' 

^. 15^2,472. 
The operations in this rule may be much shortened by calculating the presenf 
worth of $1 for a number of yours, as in the following 

TABLE n. 

Showing the present worth of ^\ or'£l annuity, at 6 per cent, compound 
interest, for any number of years, from 1 to 32. 



Years. 


G per cent. 


Years. 


6 per cent. 


Years. 


6 per cent. 


Years. 


6 per cent. 


1 


0,94339 


9 


6,801(i9 


17 


10,4772f 


25 


12,78335 


S 


1,83339 


10 


7,3(;008- 


18 
19 


10,82700 


2G 


13,00316 


3 

4 


2,07301 


11 


7,a8687 


11,15811 
11,46993 


27 


13,21053 


3,46510 


12 


^,383H4 


SO 


S8 


13,40616 


5 


4,21236 


13 


8,89368 


SI 


11,76407 


89 


13,59073 


6 


4,91733 


14 


9,seNg8 


S9 


13,04158 


30 


13,76483 


7 


5,58238 


15 


9,71S2S 


S3 


13,30338 


31 


13,93908 
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^9JiOaf79 


16 


10,10589 


94 


1S,5S03S 


aa 


14,06398 
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Te find the present worth of any annuity, by this Tablc« 
we have only to multiply the present worth of $], found iu 
the Table, by the given annuity, and the product will be 
the present worth required. 

8. WhtLt 8Tun of ready money will purchase an annuity of ^\iOOy to contfnua 
10 yoacs ? 

The present worth of fil annuity, by the Table, for 10 yean, U $7,36008 ; 
then 7,35008 X 300 = $SS08,0-J-t, ^a^. 

d. What, it the present worth of a yearly pension of $60, to continue 9 

Sais?-1 100034. 3 years ?-l()0380(3. 4 years?-307<J06. 8 yeursf-;3723874. 
years ?-6881fJ5Q. 30 years ?-8-258898. J3. $i2364,9U2l. 
10. What salary, to continue iO years, will $22Ub,024 purchase f 
This example is tlio 8th example roAorsoa 5 consequently, $2208,024 -j- 
7,JI)000 = 300. <»»• "-""ity requirea. ./J. $300. 

llence, To Jmd thai Annuity which any given Sum mil 

purcliase ; — 

Divide tlie given sum by the present worth of $1 annuity 
for the given time, found by Table II; ; the quotient will bs 
the annuity required. 

J 11 What salary, to continue 20 years, will $688,95 purchase ? Ji. $60 -}• . 

To divide any Sum of Money into Annual Payments, widths 
when c/u€, shall form an equal Amount at Comptmnd 
Interest; — 

12. A certain manufacturing establishment, in Massachusetts, was actually 
void for $27000, which was divided into four notes, payable annually, so that 
Che principal and interest f»f cuch, when duo, sliould form an equal amount, at 
compound interest, and tiio several principals, when added together, should 
make $27000 ; now, what were the principals of said notes .^ 

It is plain, that, in this example, if we find an annuity to contiinie 4 years, 
vhich $27000 will |)urcnase, the present worth of this annuity for 1 year will 
be the first payment, or principal of the note; the present worth forS yean, 
016 second, and so on to the last year. 

The annuity which $27000 will purchase, found as before, is 7791,97032 -|-. 

^ote^— To obtain an exact result, we must reckon the decimals, which wect 
rvjactod in forming the Tables. Thia makes the last divisor 3,4G51056. 

fTfae 1st is $7.^'S0,915, amount for 1 year, $7791,97039 

....Sd ..$0934,825, « .... $7791,97032 

....3d ..$aM2,288, 3 .... i77Ul,97032 

....4th.. $6171,970, 4 ....97791,97032 

Pronf, $26999,998+ . 

nr the aUir$ wtHt qfthe Uut exmifUy $$$ the Ktf 
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APPSNDIZ. 



PERMUTATION. 

f XCII. PcRHUTATioN Is the method of finihsig how 
many different ways any number of things may be 
changed. 

1« How many clmn^M maj bo made of the three firat letten of the alphal«t? 

In this example. hM there been but two letters, they coald only be chaiiie«t 
twice ; that U, a, b, and b, a j that in, 1 X 2 = 3 ; bat, as there are three let* 
Ian, they may be ehaneed 1 x 3 X 3 =: 6 times, as foOowa : — 



1 
3 



5 

6 



'a, b, «• 

a, c, b. 

b, a, c. 
b, c, a. 
e, b, a. 

Ic, •, b. 



Hence, To find the J^nber of differeni Changes or Pennw 
ialionsj which may be made wiih any given jSTunther ^ d^ 
ferent Things; — 

Multiply together all the terms of the natural series, frooi 
1 up to the given number, and the last product will be thf 
number of changes required. 

S. How many different ways may the fint five letten of tho alphabet be 
•nansed? Jt. 130. 

3. Bow many changes may be rang on 15 bells ? and in what time may they 
be rung, allowing 3 seconds to every round? jfl. 1307674368000 changes | 
39S3QS3104000 seconds. 

4. What time will it require for 10 boarders to seat thomselree differenllj 

•tery day at dinner, allowing 3SS days to the year ? jI, 9M14^4- yean. 
9. Of how many variations will the 36 letten of the ali^abet admit ? 

jS. 4033S140113860563S5840000QO. 



POSITION 

Is a rule whieh teaches, by the use of supposed numbersi 
to find true ones. It is divided into two parts, called Single 
and Double. 

SINGLE POSITION. 

f XCIII. This rule teaches to resolve those qoestioni 
#hose results are proportional to their suppositionfl. 



POSITJON. 



800 



1. A Kboolinuter, being asked how many sebolart be had, replied, ** If « 
ftiad aa many more as 1 now have, one half as many more, one third, and one 
ft'orth as many more, I should have Had.** How many i\ad he ? 



La', us suppose he had 24 

HMO as many more = 2A 

I as many = 12 

} as many = 8 

I as many = 6 

74 



We Lave now found that we did not suppose 
the right uumber. If we had, tlie amount wou4d 
have Ccen 2U6. But 24 has Iieen increased in the 
same manner to amount to 74,ti)at some unknown 
number, the true number of scliolars, must be, to 
amount to 296. Consequently, it is obvious, tliat 
74 has the same ratio to2i)6 that 24 has to th6 true 
number. The question may, therefore, be solve i 
by the following statement : 



As 74 : 296 : : 34 ! 96, Aju. 

Tbts answer we prove to be right by increasing it by itself, one half 
ttwL^ one third itself, and one fourth itself; 

Tlius, 




From these illustrations we derive the following 

RULE. 

Suppose any number you choose, and proceed with it in 
the same manner you would with tlie answer, to see if i^ 
were right 

Then say, As Has result : the result in the question 
the supposed number : number sought 

More Exercises for the Slate, 

S. James lent William a sum of money on interest, and in 10 years il 
amounted to $1600 ; what was the sum lent? A. $1000. 

3. Three merebant«i gained, by trading, $1930, of which A took a certain 
»am) B took throe times as much as A, and C four times as much as B , 
a^at share of the gain had each ? 

J3. A 'a shore was $i20 j B's. $.360 ; and C*s, $1440. 

4. A person having about him a certain number or crowns, paid, if a third, a 
fbUTth, and a sixth of thorn were a^dod together, the sum would be 45 j how 
many crowns had ha ? .4. 60. 

5. What it the ago of a person, who snys, thtt if -^ of the yean he baa 

lived be multipUed by 7, and | of Uiom b ' added to the product, the son 
would be 392? J3. 60 yean. 

6. What number is that, which, being mnltiplied by 7, and the prodMt 
Mvktod by 6, the quotient will be 14 ? ^. 12. 

23* 



trO APFEIVDIX. 



DOUBLE rOSITION. 

If XCI V. TKis rule teaches to solve questions by me&ns 
cf two supposed numbers. 

In SiNULE Position, the number soufrht is always mul- 
tiplied or divided by some proposed number, or increased of 
diminished by itself, or some known part of itself, a cert'un 
number of times. Consequently, the result will be propor 
tional to its 6U])po^ition, and but one supposition will be 
necessary; but, in Double Position, we employ two, for 
tlie results arc not proportional to tlie suppositions. 

1. A gpntlonian savp liis tlirf'O son-j .«;I0000. rn fhr> r».iu...;..e ...•»«•»!: r : lo t]i« 
SOTA'^') ^iotht iiHire iti:in To t! .> liist, !m:l to the lliird as luuny OS to Uio firdtaod 
locoi.il. What \v;is esuh sou's [nirl ? 

Let us suppuso tho shtiro of the first, 1000 V 

Then tliu scroiia — :>(Kh; ) The share* of all Uip mmm 
ThirJ = IjO'H) ' '^, if our supi>o3ition be correct, 

ai' -'jnt to $I(U)00 j but, as the? 

Total, (iOo>''- •L.i'.nt tu $f;U00 only, we call 

\:io »»or 4000. 

Tins, ■ubtracted from 10000, leaves 4000 J 



Suppose, ogttiu, that the shuro of the fir.«<t was ir)00' 

Then the sorund ~ ii'>00 
TJiirU = 4000 

8000 

2000^ 



We perceive th» 
erroi in this ca»e t« 
be $2000. 



The Rnt error, th -r. is $1000, and the second $QO0C. Now, the difi*erenea 
hctwcisn thosn errors \ i. •" <»*cin to have the same rchition to U»e dinorenceof 
yiio 8upiH>sitioii.s, as citi.o. v.. .no errors would ha\*e to the dilierence botweeo 
llic siij'po.sitiuri which |>ro>:t.ced it and the true numbnr. VVu can easily make 
lhi.4 stateiiKNit, and a.<c«>rtain \v\u ther it \vi!i produce su':h a result : 

As the djircreiico oJ or-ors, 9'JOO • 500, dimTencc of Kuppossitions :: either 
«f the errors (say tlie lirst), 4000 : 1000. tho diftereure hoivvecn its supposition 
«nd tho trim nmnbcr. Addinj; this diHercnce to lO'li), tire supposition, the 
Birount is 3000 for the 8haro of the first i^on theu 8-^Ot) Uiat of the second, 
$5000 tiiat of tho tlurd, Jla^. For 2000 -f 3w)0 -f- 50U0 = 10000, the whole 
•alMe. 

Had tho Bupptisition proved too ^rcat, instead of too small, it is manifest that 
we must have subtracted this dilVcrrrjco. 

'l*ho dii« •*," ices h<>t\vcen tho results and the result in the question are called 
0TWS: Uu*«4 are said to bo alike, wiien both are either too great or' too small { 
mUiktf whoa !t.c is too great, and the other too small 

From these illustrations we derive the fol!owtnf 

RULE. 

Suppose any two numbers, and proceed with each ao 
mfrding to tlie manner described in the question, and acm 
how much the result of each difTeri from that in the queittoiL 



MiSCELLANKOUS KXAMPLES. 



371 



Then »ay, As the difference* of the crrora : Die difler- 
«ice of the suppositions :: cither error :' ditfcrence betweeo 
its supposition and tlie number sought. 

More Exercises for Vie I2lcde. 

2. Three persons disputing about their a^es^ say* », " I am 10 years oUlar 
than A;" says U, " 1 am as old aa you both:" now. \\\\vA woro their goror«l 
%aM, the sum of all (.f ihom boing 100 ? Anj!. A'e, 20 ; U's, :]0 ; i:'«», 50. 

a. Two poraoia, A anJ II, havo the same iiicomo ; A »avcs \ i«t hw yearl>} 
but D, by spundin:,' $irMJ p»?r annum more than A, at the end oi d ye-ars, timU 
himself $100 in dcbtj what is their iocoujc, and what docs each spend poi 

*nnu™' . , 11 I Ants 

FirBt, suppose each had $200 ; sccondlv, $300 ; tlicn tho errors will bo 400 

Mid 900. A. Thoir incomo is SWO j A spends :JO0, B $450. , . , ^ 

4. There is a fish whose head is B Ceot long, his tail is as long as his head 
■na half bis body, and his body is as long as his head and tail j what is tho 
whole length of i ho fii^Ji.^ 

First, suppose liis body 30) secondly, 23 ; tho errors will then bo 1 and -I.- 

•/!/• «£i icet. 

5. A laborer wna him,! RO rinyo .^r-" t^-- *.o.»r.t:v.»,— a.at A^r every ^jy he 
waa mie ce should forfeit 50 cents, and lor every day he wronjjht ho should 
receiTo 75 cents ; at the expiration of the time, he received $'Jo j now, how 
OUny days did be work, and how many days waa he idle .' . ,, «« 

^ Ue^ u.<wit«»4 58 ^ys, and was idle 98k 



MISCELLANEOUS EXAMPLES. 

J There is a room, one side of which is 20 feet long and 8 feet high 3 how 

nanv square feet ar« contained in that side .'' 

This side is a rc^nl.ir parallelogram (If LXXIX.); and, to find thp square 

eonients, we have scon that wo must multiply tho length by tl.«i breadth; 

thus, 20 ft. X B 11. = IGO sq. ft., Atis. IJut, had we been required to find tho 

square contents of half of this paf- 
alleloirram, as divided in the figure on 
the left, it is plain that, if wo should 
multiply fGO) tlio whole length by 
\ oi" (8) the width, or, in this case. 



B 



..•••••• 






ao 



xV*^ 



.^^' 



*o-' 



30 



Basi 



ao. 



the height, tho product wonid be tl»e 
s({uarc content:* in this half, that is, ia 
tho ngoro BCD; thus, \ of 8 = 4; 
then, 4 X 20=80 sq. ft., which b 
precisely \ of KiO, the square conteati 
in the whole figure. 



The half B C D iji called a trlan^h^ l»ecause it has, us you sec, 3 sides 
•ltd 3 angloK, and because the l;ne B C falls perpendicularly on C D ; liie aiieb 
ftt C is called a rifrlit angle; the whole angle, then, B (J D, may property bt 
Ollo<l a right-ttmrled irinmrU. 
The line B is called a perpfin/ieitiar, C D the 6a«e, and D B i)\^ hmoAmmm, 
JVvte. — Both the base and peq>cudicular are sometimes called tho U0§ 
tf the triangle. 



* Tho difbrene* of the errors, when aliko, will 
whM anliko, oM added to tbo othw. 



bo vMM u ttim U t i b^m tin 
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Trian^ 



Multiply the length of the base by i the length of the 
perpendicular ; the product will be the area required. 

9. What ia Um area of a trian^Ir.r piece of land, one ai<)e of which i« W 
loda, and the diatance fiom the conicr oppoeite that aiile to Uiat aide StO mtf 

Am. ^p.X40^4O0 iod4. 

JVVte. — To find the area of anv irregular figure di^id^ it into trianglea. 

A 

9 

In any right-angled triangle, it haa been aai-er 
tained, that the aqnare <m the hypothonme ia 
equal to the lum of the aquarea of the other tw» 

■idea. Thai, in the adjac ent fyire, 4 0^ = 1600, 

and 30* = 900; then, ^UOO + IGOO = 50, the 




lleace, To find iht Hypothfsnusty when the Legs are given ; — 

Add the squares of the two legs together, and extract 
the square root of Uieir sum. 

ffhen ihe Hypothemise and One Leg are givesiy to find Uat 

^ Other Leg ;- — 

From tlie square of the hypotlienuse subtract the square 
of the. given leg, and tlie square root of tlie remainder will 
be tlie other. 

3. A river, 80 jrards wide, paaaca by a fort, the wolla of which are GO yurdi 
high ; now, what ia the distance from tlie top of the wall to the opposite bank 
of the river ?v 

In this example, wo are to find the hypothcnoae. Aiu. 100 yards. 

4. There ia a certain Rtroot, in the middle of which, if a ladder 40 feet lone 
be placed, it will reach a window 34 foot from tlie ground, en either aide of 
•aid street ; what ia the width of the atreet? 

In tliia example, we arc to f nd the length of the base of two triangles, and 
then the sum of these will be the distance required. Jins. 64 feet. 

5. There is a certain elm, SO feet in diameter, growing in the centre of •* 
eirculnr island ; the distance from the top vf the tree to the water, in a atmighl 
line, is 190 feet ; and the- distance from the foot 90 feet ; what is the height of 
the tree7 

As the tree is QO feet in diameter, the distance from its centre to the watet 
is the length ofthe Imse, that ia, 10 -|- 90 x 100 feet. JS. 66,338 ft. -f- . 

6. Two shipa sail from the same port ; one goes due north 40 Icagoei, tht 
Othrr due east 30 leagues ; how far are they apart ? 

VVa are here to find the hypothenuso. A. 50 leagnes. 



HISCELIJINEOUS BTAMtLES. 




The circumferGnce of a circle is greater, you are aensible, 
Uiao the diameter, bciiig a titUe mnro than 3 timea, or, 
more accurately, 3,141592 times the diameter. 

4, a9,i3-f-f^L 

9. WliUla th* dlaneui ol'iwbeet.oi click, nhoH circumrbntncs <• 13 



NoTB.— The area of a circle may be found by multiply- 
'ns half the diameter by hatfthc circumference, or by niul- 
^]3yii»g the square of Half the diameter by 3,141502. 

». WhU li the ■»> ofi eircl« wlmg diungleT li so feeir 



j!l°4500oTn"ySmfereTiM L " ' * "« " " 

r ball ia 4 timea as mnch 

. le diameter; therefore, if 

we multiply the irhole circumference into tlie whole diajn 
«tflt, the product will be the area. 

ji. aumooM. 

IS. VVbit m tba »1id eonUiiu oTi ftat* « b«lt IS iDCbu In dlwmlR I 

The solid contents of a globe are found by multiplying Ua 
uea by i of its diameter. 

IB. wmi ua a* wlid oHMaU it > nu< >tiak of tkibH. U iMkw la 
«*■««, ul » ftal kii( I 



WTi APPENDIX. 

f« tUa example, vre may first finJ the area of ore end, aa before direotad fti 
a eivele; than muUipIy Hy 20 feel, the length. .^.11 feet, noariy. 

c>. — Bolidt of * bis fonn may be callud eylindcrs 

17. ^Vhat are the solid contents of a cylinder 4 (cot in diameter, and JO ftel 
Ions? ^ 125 4- feet. 

When aoltd*, Dcing citlirr roand or square, taper r^^ularly till they come fa 
a point, thry contain just } a« much as il'ilicy were all the way as large at they 
are at tne lar;;rc«t eml. 

When sohJ^ (Iccrpiuo resnilarlr, as last dci^crlbed, they arc called pyramids. 
AV^en the ba.4a (« squaro, they :irc c.-iflcd square j>iira>aid.i ; when triaiiguhL', 
tringiUiir fyramid^ i and wSicu round, drctdtw ptjramidsy ot copies. 

Hence, Thjiiid the Solid Conlents of such Figures; — 

Multiply iJie area of Uie largest end by ^ of tlie perpen- 
dicular hcigfht 

18. \Vhat nre the solrrl contents ofn cone, tne height of vthtch is 30 feet, arc 
Its base 8 feot in diameter ? Ji. 50"2,G -4- rt« 

19. There is a pyrannd, whoso base is 3 (cot square, and its perpemlieali 

kaight 9 feet ; what are its snUd contents f ^.^ X ^ =^ t^- 

SO. IVhat i.s the len<rth of one side of a ci^bical block, which contains 9881 
aolid^eel? ./». 21 fitt. 

21. Jn asqnaro lOt of land, which contains 2G48 acres, 3 roods, aiid 1 rod, 
what is tlie lenj^lh of one side ? Ji. CT)! rods. 

22. A grocer put 5 gallons of water into a ca?k containing 30 j[allons of wine, 
•rorth 75 cents per gallon j what is a gallon of tiiis mixture worth ? 

JS. 64^ eta. 

23. Tho first term ofa geomptrical pcrtcs is 4, the last 56984, and the ratio 6} 
frtiat is the sum of all the terms? j9. G8380. 

24. ** The great hrt., nr.d whm U trill be pauL-^-The public mind has been coo- 
lldcrably amused, fur a few days past, with a fsinirular but, said to have bees 
made between a frioiid of Mr. Adams and a fric>t/ if Gen. Jackson, on the 
ea<tcrn shore of Maryland. The bet was, that the ^nckson man waa to receive 
from the Adams n)aii J cent for the first electoral voto that Jackson should re- 
ceive over 13y, 2 cents for the sorond, 4 for the third, and so on, doublins fiw 
every succc!><:ive vote ; and the Adams man was to have one hundrad doHan 
if Juckson did not rc*f.eive over KSO votes. Accordm^ to the present appear- 
ances, Jackson will receive 173, 43 over 130, and the sura the Adama man will 
liave to pay, in that rvont, will he $879G0!>30222,07. 

" But the joke docs not appear to be all on the Jackson man's side. Tlie 
money is to he cmmtcd, and it will inke a pretty Ion? lifetime of any common 
nan to count out the 'shiners.' Let's see : — allowing that a man can count 
aixty dollars a minute and that he continues to count without ceasing, eithex 
Co sleep, to take refr'sliment, or to keep the Sabbath, it will take him twenty^ 
agven hmtdrcd and ttrrktif-^.ine yearSj nrarly; but allow him to work eight houQI 
a day, and rest on the tr^ubbath, he will he occupied 9789 4- )rears ; ao that thi 
Adama mait, when he in called upon Ibr tho cash, may tell his Jackson friend, 
* Sit down, sir ; as soon as I can count the money, you shall harn it ; aran tlM 
fcanJu take time to count tne money, you know > >* - 



875 
A PRACTICAL SYSTEM 

OF 

IIOOK-KE^EPING, 

FOR 

FARMERS AND MECHANICS. 



Almost all personu, in Iho ordinary avocations of life, njilew they a«lopt sommi 
nuiitofl of keeping thoir accounts in a regular manner, w ill be sulijcctod tocoiv 
tinual losses and inconveniences ; to prevent which, the following plan or out- 
lino is compose % embracing tho pr ••.ci[<lpa of Book-Keepiuij in the most simpto 
fornn. Heforo he pupil commences liiis« sfu<ly, it will not f>e necessary for bin 
to hav^e iiitcndcd to pllthc lulcs in tho Arithmniic ; but ]>o fibould make hiirv 
telf acquainted with the subject of IJook-Kecping lieforo he is Buttered to leave 
tchool. A fow examples only arc piven, barely siiflioicnt to give the learner a 
now of the manner of kcojjiiig hooks ; it being iiU«'iu!i;«l that tho pupil shoufd 
bo roqaiicd to compose similar ones, and insert ihcm in a book adapted to thi« 
purpose. 

Jtook-Kecping is the method of recording hnsiiicss tran<<a(:tions. It is of t%«o 
kinds — singlo aod double entry ; btit ve shall only notice the formor. 

ijinglo entry w the simplest form of Book-Keeping, and is employed by re- 
tailors, mechanics, farmers, ice. It requires a .tiy-Kook, I«oger, and, whcte 
money is frequently received and paid out, a Cash -liook. 



DAY-BOOK. 

Tliis b<<ok should bo a minute history of business transactions, in the onlor 
tf time ill which Ihcy occur ; it should bo rulod with bead lines, with one 
rolumn on the left hand for po<»t-inark8 and referenfc-i, and two columns on tlie 
fi^ht for dollars am' '*.cnts 1'he owner's nanif?, ibo town or city, and the date 
of the first transactmn, should stand at the head of the first page. It is ^l» 
custom of man^ to continue inserting the name of the town on every pa^ 
This, howevur, is unnecessary. It is sullii-ient to write only the moniH, daji^ 
and year, at the hoad ofcachpo^e after the first. This should bo written in a 
lor^er hand thin the eiitiin^. 

On commencing an account with any individual Jiis place of residence should 
bo nutedj provided it is not the same ns that where the kiok is kept. IfitbetHb 
•amc, this is unnecosiary. As it otlen happens that different persons boar the 
aamo name, it is well, in hucIi c<i5cs, to di-si^'natc the individual with whom the 
Account is opened, by stating his occupation, or parltrul.ir place of residence. 

When the conditions of sale or purcbas- vary fiom the ordinary customs ol 
die place, it sbonld lie stated. Every month, or ofl^'ner, the Day-Rook sbouU 
be copied or posted into tho I<r|^or, as hcreatler directed. The crosses, on the 
\>if\. hand column^ show that the charge or credit, against which thoy stand, ii 
posted, ami the ngures show the page of the Le^er where the account is poatedk 
Honie use tho figurf*s only as posi marks. 

Every article sold on credit, excont when a note is taken, shonld ho immetfV 
■tely char^'ed, as it is always unsafe to trust to memory. Also, all labor ne» 
formed^ or any transaction whereby .'mother is made intiobted^ to us, shouid be 
Immediately entered on the l)ay-Rook. If farmers and mechanics wrouM 
•trictly observe this rule, thoy would not only save many quarreli, but much 
•lefiey. Tti this respect, at least, follow the example of Dr. Franklin, wbe 
qewr omitted to make a clinrgo aii soon as it could bo deno Ndvcr defiu a 
ibaffe tiU ta-morrew, when it can be mode to day 



u 



FORM OF A DAY-BOOK. 



£c»vARD L. Pkckham. Boston^ Jan. 1, 1829. 



I X 



1 x 



« X 



8 X 



9 X 



• X 



JamCM Murray^ Jr. Dr, 

To 1 gall. Li«boa WiM' $1^ 

" C yds. Cmliro, c 37i rU 2,25 

** S jda. Bioadclotb, A ^,50 9,0C 



Robert Hawkinsy Blacksmith, Dr. 

To217I1mi. Iron, a 8 ets 



Tlumuu Yeonums, O. 

BjCaah , 



Archibald Tranfj Salem, Dr. 

To 1 piece nroadcloth, containing 29 yds., a $3 per yd., 
90 davs' credit 



James Warren^ Wartland, Dr. 

Tolcask Nails, SbeS Un., a 8 cts 

Cr. 

By 37 I!w. Cheese, fl 10 cts $3,70 

" 41 I»»s. Feathers, « 70 cts 28,70 

Balance to be paid in Corn, at market price. 



Isaac Tfvomas, Brattle Square, Dr. 

To 32 galln. MolaMcs, a50cts 



1. 



^ / I H'illiam •^ngeU, Roxbuiy, Dr. 

To 300 Iba. Pork, a 7 cts |21,00 



« 30 bu. Corn, a 45 cts. 



.13,50 



» ,.-- 



• X 



• K 



» K 



Samud titont^ Dr. 

To 50 lbs. Harness leather, a 30 cts $15,00 

" 7ton8Hay,af' 70,00 



Geoi^e Carpenter, Dr. 

To 17 Brooms, a 12 cts $2,04 

<' 7 lbs. Butter, a 20 cts 1,40 

(« 4 lbs. Cheese, a 10 cts ,40 



Jesse B. Sweet, Mendon, Dr. 

To 1 hhd. Molasses, 08 — 6 ss 92 galls., a 30 ets« 

Cr. 

ByCHh. 



♦ /* 



13 



17 



75 



n 



?i 



7^ 



87 
18 

32 

16 



34 



85 



97 
151 



00 



40 



Ot 



50 



00 



di 



»1 



S X 



1 X 



8 X 
2 X 

1 X 



£ X 



X 
X 



-^FORM O A DAY-BOOK 
Jan. 5, 1829. 



97 



% X 



Jesse MtUalfy Tanner, 

Calfskins, a ^ 

3 Dried Hides, a 

60 days' credit. 



Dr, 



Tp 20 Calfskins, a $5 ^IJJ.gJ 

" 50 Dried Hides, o $4 200,00 



James Murray^ Jr, Cr. 

By 20bu. Corn, o60 CIS $12,00 

»^ 4 bu. Oats, a 40 cts i>'»" 



James Warren, . . 
To 24 bu. Corn, a 60 cts. 



Ih\ 



Archibald Tracy, ^' 

To 1 cord Wood f J>XX 

" 80 lbs. Feathers, a 70 cts ^^^y^ 



300 



18 



00 



00 



14 



Robert Hawkins, C?^* 

By shoeing my Horse ^2,00 

ii it «* Oxen • • ^'"" 

'. 7 



Samuel Stone, . . . . . 

To 2 yds. Broadcloth, a $4 

" 4 pr. Shoes, o $1 . . . . 



Dr. 

$8,00 
. 4,00 



27 



00 



00 






Thomas Yeomans, . 
To 200 bu. Cornj a 70 cts. 



. Dr, 



— 9- 



JesseB, Sweet ^^• 

To 30 quintals Fish, a $3,75 



George Cdvpenter, Dr, 

To 200 lbs. Cheese, a 8 cts $16,00 

" 1 firkin Butler, 76 lbs., weight of tub, 10. lbs.==66, 

a 20 cts 13,20 



12 
140 

112 



09 



09 



20 



Archibald Tracy, . . 

To 2 bbls. Flour, a $10. 
«* 25 lbs. Lard, a 10 cts. 
" 8 bu Salt, a 66 cts. . 



.Dr. 

$20,00 
. .3,60 
. . 1,W 



310 



Isaac Thomas, -^^^ 

To 50 yds. Calico, a 22 cts $}1,00 

«« 75 yds. brown Sheeting, a 14 cts. . .10^ 

Cr. 

By Order on Goodrich St Lord, for $12,ia. 

94 



21 

laki 



IJLUBR. 
Jan. 9, 1829. 







fv — 
















1 y 






1 














f 










" 100 iw! BunLi Iron, aita. 


.■.■.■..■;2W 








* 






" *Hbs!c"ff"',"lScis. .■.■.".■.■.■.'.■. 


5^ 














Byawibs. L»rl,aBru 


J12.00 











01 


i X 


Jama Hammmd, 


.... Dr. 






:: iSlwH?;.-;;; ;.■.■; 


: ; : : : : -jIsb 


















;; j» y^ |^ii'"*'''T*^'*'' " " ' ■ ■' 


■I'y'is 


■ij 


V 


















" i gatla. Ciirtani Wine, « ncu 


a." 


J 



li Hi Ij £.!(.. 

Thbib6oki,u»iilocMI,cLth.sc»uereda™iini,or,heDay.B™k ud 
w .mnie sll ihu «I,k. u, ™,h imlivhlu.l into o„8 MpwarB suiem™, 

IhBin in 111" l*«r, l.«ll-d;™(,«,. Th.ahouUI tojjna nnw a mo"*, w 



er uiui the Da^-Bodk u du 



....»..« l9 placed 
■i u ua an balanctd and Ihe bslaucn Innslerrad la ihs new het».. 



FORM OF A LEGER. 



trt 



EXPLANATION OF THE LEGER, AND THE MANNER 

OF POSTING. 

It will be seen, that the name o^ James Murray, Jr. s(andB first on the Bay- 
Book ; of course, we shall post hia account first. We enter his name on the 
first page of the Leger, In a large, fair hand, writing Dr. on the left, and CV. 
on the right. At the top of the left-hand column we enter the year, under 
which we write the nitmih and day when the first charge was made in the 
Day-Book, and in the nejct column, the page of the Day-Book where the 
charge stands. Then, as there are several articles in the first charge, in. 
Biead oTspccifying each article, as in the Day-Book, we merely say. To Sim- 
dries, and enter the amount in the proper columns. Tliis charge being thus 
posted, we write the page olthe Leger, viz. 1, in the lefl-hand column ofthe 
l)uy-Buok, and opposite to it a Xj to show more distinctly that the cliarge is 
posted. We then pass a fmger carefully over the names, till we again come 
to the name of James Murray, Jr., which we find on the second page ; but, 
as this i.-i credit, we cntt-r it on the credit side, with the date and page in their 
proper col urn ri.s. We -then enter the Loger-page and cross, as before, and 
tlun f.voreeil a^Ain in scn.rcli of the same name, until every charge and 
credit is transferred into the Leger. The next name is to be taken and pro- 
cee(!eil wk!) in the same way as ilie firbt ; and so continue till all the ac- 
counts arc po:-ie<l. 

As it i.s uncertaia how cxten.sive an account may he when once opened, it 
is belter to take a new j)age Kir every name, until all the Leger-pages are 
occiipied. By this linie, ii is jirobable, several accounts will have been set 
tied ; we may then enter a second name on the bsanic pages, and so continue 
till all the I'.ages are full. 

Whenever any account is settled, the amount ofthe balance is ascert>uned. 
nd the setUement entered in tlie Leger. The settlement may also be enterea 
in the Day-book ; and many praaise this, although it is not eseential-y ne- 
cessary. But it is esfe'cntjiUly necessary thia one, if net both, the b^t^-^, 
should show how every account is settled, whether by cash,- note, o'Ucr, 
goods, or whatever way the amount or balance is liquiilated. 

N. B. — In making out bills, the Leger is used as a reftrence to the choij m 
In the Day-Book, which must be exactly copied. 



FORM OIT A LEGER. 



Dr. 



Junics Murray, Jr, 



1829. 
Jan. 1. 
" 10. 
" 13. 



To Sundries, 
" do. 
" do. 



^ 


c.l 


18-<J9. 




13 17 


Jan. 6. 


2 


6 32 


" 15. 




4 


9o 






$24 


4-1 







By Com and Oats, 
" Ca^h, to bal. 



Cr. 



13 
10 



$24 



c. 

60 

84 



44 



/ 



Dr. 



1829 

Inn. I.jl 

" 10.13 



Robert Hawkins^ 



To Iron. 
" Sundries, 



17 
14 



;^31 



r. 
86 
60 

96li 



1829. 
Jan. 6. 
«• 12. 



By Work, 

*' Note, a 60 days, 



Cr. 



600 



26 



$31 06 



96 



FOAM OF A LEQiLtt. 



P 



Dr. 



Thomas Yeomans^ 



Cr. 



1829. 
Jan, 7. 
• 10. 



8 



To Corn, 
" Flour, 



$ 

140 
28 



$168 



cM 1829. I 



00 

oO 

50 



Jan. 1. 
11 



(( 



By Cash 



tST uasb. 

" Check, for bal. 



$ \e. 
7575 
9273 

$168\30 



Dr. 



Archibald Tracyy 



Cr. 



1320 
Jan 8. 

'• 6. 






To Broadcloth, 

" Sundries* 
do. 



87 
27 
24 

$13S 



c. 

00 
00 
46 

481 



1829. 
Apr. 2. 



By Cash, 



$ 
138 



c 

48 



Of. 



James }Varren, 



Cr. 



1929. 
J.iu. 8. 
•* 6. 



To Nails, 
** Corn, 



$ 



18 
14 



$32 



c. 
00 
40 

40 



1829. 
Jan. 3.11 



By Sundries, 



$\c. 



32 



40 



Dr. 




Isaac Thomas, 


t- 


Cr. 




1829. 
Jan. 3. 1 
" 9.^ 


To Molasses, 
2 " Sundries, 


$ 
16 

21 

$37 


c. 
00 
50 

50 


1829. 
Jan. 9. 2 By Order, 
»* 20. '^ Note a90 days. 


$ 

12 

24 

$37 


80 
70 

50 



Dr. 



WVXiam AngtU, 



Cr. 



1829. 
Jan. 4. 
" 16. 



To Sundries, 
" Cash, 



$ 
84 
19 

$54 



c. 
50 
50 

0011 



1929. 
Jan. 10. 



3 



By Sundries, 



$ 
54 



c. 
00 



Dr. 



Samuel Stone, 



Cr. 



1829. 
Jan. 4. 
" 7. 



T» Sundries, 
do* 



♦ $ 
85 
12 

$97 



c. 
00 
00 

OOU 



1829. 
Jan. 80. 



By Cash, 



$ 
97 



e 
00 



Dr. 



George Carpenter, 



Or. 



1829. 
Jan. 5. 



1 To Sundries, 
[3 do. 



8 

29 

$38 



CM 1829. 
84|| Jan. 15. 

Oli 



By Note, a 00 days, 



8S 



e 
04 



»1 



CASH-BOOK.. 



281 



Dr. 




Jesse B. Sweet, 




Cr 


• 


1829. 
Jan. 0. 1 
" 9. 2 


To Molassei, 

" Fish, 


•27 60 
112 50 

$140 10 


1829. 1 
Jan. d. 
" 20. 


4 
1 


By Cash, 
" Cash, to bal. 


9 

15 
125 


e 

00 

10 


1 


$140 


19 



Dr, 



Jesse J\Ietcalf, 



Cr. 



1829. < , 
Jan 5. '2 To Sundries, 
" 9.; 31 " Shoes,- 



$ I cll 1829. 
300 00 Apr. 7. 



475 00 



$775 



00 




Dr. 



James Hammond, 



Cr. 



1329. 
Jail. 12 



To Sundries, 



35 



c 
44 



18;^^. , 
Jan. 30 



By Order on Brown 
&. Ives, 



$ |c. 
35I44 



INDEX TO THE LEGER. 



A. 



Paffe. 



Angell, William ^ . . . .2 



Carpenter, George 2 



H. 

Hawkins, Robert 1 

Rammond, James 3 



M. 

Murray^ 'aroes, Jr 1 

Metcal% JesM 3 



S. Pag* 

Sweet, Jesse B S 

Stone, Samuel « 3 



T. 

Thomas, Isaac 2 

Tracy, Archibald 2 



Warren, James Ji 



Y. 

Yeomans, Thomas Ji 



CASH-BOOK. 



This book records the payments and receipts of cash. 

It is kept by making cash Dr. to cash on hand and what Is recelTed, and 
Cr. by whatever is paid out. 

At Uie end of every day or week, as may best suit the nature of the bull 

Ma, the cash on hand is counted, and entered on the Cr. side. 

If there is no error, this will make the sum of the Dr. equal to that of the 
Or. A balance is then struck, and the cash on hand carried again upon tlU 
Dr d&$ 



BILLS. 



Dr. 



FORM OF A CASH-BOOK. 
CASH. 



Or. 



icr27. 1 
Jan.l., 

3.1 
4.1 






I 



To Cash on hand, 
** J. Thomp«<Mi, 
" J. Ilan, paiil ac*i, 
" H. P-ilnuToiinoie 
*' S. Siiowilnn, 
'* J. Mfrviu on acH, 
" S. Crane, 
Sales of Mdsei, 



6. 



Cash on hanJ, 




(t 






\ 



By rent of Store for 
one quaner, paid 
Thomas Taylor. 
Paid note to 111 ) 
Tharbor, J 

Family ex^wnses, 
MtUe. bought of) 
T. Thanior, S 

Cash on hand, 



*J 



e2,so 



. 



127 '93 

27 'el 

614 '27 

doO!65 

1382 86 

I 



Form of a Bill from the preceding Work. 

Mr. James Murray 

to Edwmrd L. Peckham, 

1829. 

Jan. 1. To 1 rail. Lisbon Wine $1 .02 

" 6 vd3. ChIico, a .37^ cte . 2 ^^ 

" 2 ytla. Broadcloth, a ^4,50 9.««» 

" 10 lbs. Su?ar, a 11 cts 1.10 

*' 6 cralls Molasse.*, n S7^ cts 2,2.^ 

♦* 20 lbs. Coulee, a 13 cts 8,0i> 



(C 


C( 


n 


(C 


it 


10. 


tl 


cc 


It 


12. 


ii 


9. 


(( 


1^ 



" 6 lbs. Raisins, a 20 cts 

" 5 galls. Currant Wine, a 7a cts 



.1 .2<) 
.S.7.^ 



Cr. 



By 20 bu. Corn, a GO cts 12 00 

" 4bu. Oaifl, a40cta 1 «») 

" Cash to balance l-j.S7 

Errors excepted. 



Dr 

$ 



13 



4 

24 

24 



e. 
17 
35 

99 

4T 



Boston, January 15, 1829. 



Mr. Jesse Metcalf 



EDWARD L PEtKHAM. 



1929 

Ian. 5. To 20 Calf-Skins, a $5 

♦« " 60 Dried Hides, a ^ 

9. " 500 pair Men's Shoes, a 95 cts 



Second Form, 

to E. L. Peckham, 



«« 



Received Payment, by his check on N. E. Bank. 



Dr. 

$ 

100 
200 
47« 

iJ775 



e 
00 
00 
00 

00 



ho9ton April 7, 1829. 



EDWARD L. PECKHAM. 



? 



S83 

MERCANTILE FORMS. 



No. 1. .J^egotiabUJ^tth. 



$79,80 Boston^ May S, 182? 

On Deimind, I prmnweto -pay Claude Lorraine, or Order, SnTeiity 
eight Collars Fifty Cents, wiih Interest, for value received. 

JAMES HONESTUS 

JSo. 2. A'o/c payable to Bearer, 

$40. liBStorti SepL 17, ISQJ, 

Six months fVom date, I-promiseto pay A. B-, or Bearer, Forty Dol 
lars, for value received. SIMEON PAYWELL. 

No. 3. J^tle by two Persons. 

" $-300. Berlin y Oct. 28, 1627. 

For value received, we, jointly and severally, promise to pay C. D., 
or Order, on Demand, Five Hundred Dollars, with Interest. 

HORACE WALCOTT. 
JAMES HART. 



No. 4. Mte at Bank 



»150. Boaton, Feb. 25, 1819. 

Ninety-five days from date, I promise to pay Thomas Andrews, or 
Order, at the Piioenix Bank, One Hundred ^and Fifty Dollars, for value re- 
ceived JOHN REYNOLDS. 

Ittmarls rtlating to ^oies of II and, 

1. A negotiable note is one which is made payable to A. B., or Orilt r. — Ii 
|j? othcrwiFe, when ihepe words are omitted. 

2. By endursing a vote is umlerstood, that fhe person to whom it is pava 
ble writes his name on tUe bark of it. Foi additional security, any oinci 
person may afterwards endorse it. 

3 If the note be mndo payable to A. B., or Ordcr^ (See Ko. 1,) then A. B 
can sell said note to wliom he pleases, provic'eJ he endorses it ; and who. 
i5ver buys paid note may lawfully demand payn«ent of the signer of ilie ntte, 
and ifihc signer, through inability or otherwise, vcruses to pay said note, the 
purchaHcr may lawfully demand paynieiit ofthe endorser. 

4 If the not«5 be made payable to A. II., or Bea-er^ i See No. Z,) then the 
signer only is renpoiisible to any one who may purchase it. 

6 Unless a v.rm I.e written pavable on some specWr future time, it should 
oe written on dei/iand ; but shouVl the worde on demcridhe omitteii, the note 
U miiposcd to be recoverable by law. 

6 When a note, pnyrtbli: at a future day, becomes dve, it te considered on 
iniere(>t from that time till paid, though no mention be mid^ of iitcert. 

t No mention need be made in a note ofthe rale of Inierciiit ; that particu- 
lar Is settled by law, and will be collected according to the laws of tre «ta:e 
vhere the note is dated. In some statei^, it is 6 per cent. ; in a^hers, 7. 

8. Iftwoi>ersons, jointly and severally, {See No. 3,) sign a note, it may 
•• collcctea by law of either. 

9. / note is not valid, unless the words for value rereivedhe exprcssert 
1# ^hen a note is given, payable in any article of inerchindise, or pro 

9*f / other than money, deliverable on a specified time, such articles »hou)d 
\t9 tendered in payment at said time j oiherii'tfe the holder of the note d 
4MBaiHl the value in money. 



m MERCAI7TILE FORMS. 

^eeowU with InteresL 
Mr. Thomas I. Spencer 

to H. Tisdall, Dr. 

1816— Vo7. 1. To S yd*. Cloth, a $7,50 per yard t»»M 

I>«c S. *' 6 galU. Wine, a $aM F«r gallon S5,fiO 

Mlfr-^Aii. 1 •* Balance oflnteresc s^ 

Supra, Cr, 

1817— Not. 1. By Cash w $22,50 

«»— Jan. 1. Diuo iu lull 01,90 

$63,80 

So9ton^ Jon. 1, 1919. H. TI8DALU 

A receiptor Jkloney on JiccownL 

^Received of Jamea WarUclI Three doUare on account. 
Boaton^ June 21, ldl6. SIMEON B :^^'\ 

mi General Receipt, 

Received or Jonathan Andrews Fourteen Dollars In Aill of all arCfmntf 
SostoHf Dec. 31, 1827. HORACE RIT'aCR. 

Receipt for Money paid on a .Votf. 
'Received ofLconard Teinrlc Seventy -two Pounds and Eleven ShiUings 
en his note for the sum of One Hundred aitd Seventy -two Founds, and dated 
at Enfield, Oct. 27, 1826. D. THOMA& 

B 5tofi, J3ug. 27, 1S28. 

« 

*^» Order for Money, p 

Messrs. R. Potter, & Co. ••* 

Pay James Thomas, or Order. Eleven Dnilars. and this shall ft* 
your receipt for the same. SHEELAH SPENCfiR. 

Boston^ Sept. 16, 1328. 

•^ft Order for Goods, 
Mr. Albion N. Olney, 

Pay liic Bearer,* Sevemy>one Dollars, in gcods (Vom your atcn, ai 
eharsre Your obedient servant, 

Orfordf I>or. 31 , 1 827. R. R A 7NAIk 

Note.- A receipt given In full of all arcouvit, cuts off accounts ooly { IM 
a receipt given in full of all demands^ cuts off not only all accounts, Mt all . 
deiuands whnrsoever. 

An order, when paid, should be receipted on the back, by the person to 
whom U is made nayable. nr by some one duly authorized to sign for hfan; 
but when U is made payable to bearer, or to Jl. B. or bearer, h may to I* 
Oeipced by any one who presents it for payment 

THE END • 



.) 



